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STAC CODE: 466.38.2 


Printed in U.S.A. 


Тніз TECHNICAL MANUAL INCLUDES THE FAULT=FINDING GUIDE, 
SELF-INSTRUCTION, SERVICE AND REPAIR, AND PARTS LISTS. 
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Е ЕОКМАТ ТОМ 


MACHINE ENS I ONS 


WIDTH: 10-5/8" (265 MM) 
HEIGHT: 3-5/8" (92 мм) 
DEPTH: 9=3/4" (248 mm) 
WEIGHT: 5 LBS (2.5-2.4 Ke) 


OPERATING VOLTAGES 


240V 50/60 Hz 
220\ 50/60 Hz 
125V 50/60 Hz 
115V 50/60 Hz 
100V 50/60 Hz 


SUPPLIES 


THE MACHINE USES A PAPER TALLY ROLL 
AND A RIBBON CARTRIDGE, BOTH AVAIL= 


ABLE FROM SALES. 


PAPER ROLL 

WIDTH: 2-5/8" (60.5 MM) 

DIAMETERS: 
1-7/16" (40 MM) 
2-5/8" (60 MM) 
3-9/16" (90 мм) 


RIBBON CARTRIDGE 


SELF=INKING CONTINUOUS LOOP. 


HOUSING DIMENSIONS ARE: 


WIDTH: 4-5/16" (98.4 мм) 

HEIGHT: 7/16" (11.6 MM) 

DEPTH: 1-1/8" (28.9 MM) 
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THE LOGOS 43PD/45PD ARE APPLICATION- 
ORIENTED CALCULATORS OF THE 140 cLass. 
THE LOGIC BOARD OR E.C.U. IS DESIGNED 
SO THAT ONE MOS-LSI DEVICE PERFORMS 

THE FUNCTIONS OF CPU, ROM/RAM AND 1/0. 
ALSO, THE SAME PRINTED CIRCUIT BOARD 
(PC) ACCEPTS THE ADDITIONAL COMPONENTS 
FOR DISPLAY VERSIONS. THE E.C.U. IN- 
CLUDES IC DRIVERS FOR THE MOTOR CIRCUIT 
AND THE INDIVIDUAL COILS (OR "BOBBINS") 
OF THE OLIVETTI SERIAL PARALLEL PRINTER, 
A NEW APPROACH TO DOT-MATRIX PRINTING. 


DISPLAY 


SELECTOR 
SLIDERS 


KEYBOARD 
PRINTED CIRCUIT 


THE MACHINES USE TWO PC BOARDS: THE E, C. U. 
ITSELF, AND ONE WITHIN THE KEYBOARD MOD= 
ULE. THEY ARE REMOVED FROM THE MACHINE 
AS AN ASSEMBLY. ІНЕ TWO BOARDS ARE CON- 
NECTED ELECTRONICALLY BY A LAMINAR 
SPRING CONNECTOR, SEE FIG 2. THE КЕУ- 
BOARD IS BUILT UPON A MOUNTING PLATE ON 
WHICH ARE MOUNTED THE SPST KEYSWITCHES; 
THE VARIOUS SELECTOR SWITCHES; THE DIS- 
PLAY MODULE; AND THE PC BOARD. THE CALC- 
ULATORS ARE HIGHLY MODULAR IN DESIGN, 
AND ARE EASY TO SERVICE AND REPAIR, WHEN 
NECESSARY, 


CT 
— SPRING 
CONNECTOR 


HEATSINK 


Fic. 2: E.C.U./KEYBOARD MODULE. 


ARA та 9 


MAIN OPERATIONAL FEATURES 


" PRINT 04 555 вю +02464H0 
1. EACH CALCULATOR HAS TWO WORKING ACC FL 


REGISTERS, FOUR BASIC OPERATIONS IN EACH. 
2. TWO—KEY SEQUENCE "PROGRAM" CAPABILITY. - 

5. THE LOGOS 45PD HAS ADDITIONAL ROUTINE- u 
WRITING CAPABILITY FOR TWO SEQUENCES. 


4. GROSS MARGIN, DELTA AND PARAMETRIC + 
ROUNDING (IN ADDITION то R/O SELECTOR). == 
5. TWELVE DIGIT CAPACITY IN ENTRY AND 


LOGOS 43Р0 (USA) KEYBOARD 


TOTAL, PLUS DECIMAL POINT AND SIGN. 


б. CONSTANT MULTIPLIER OR DIVISOR. 
* PRINT 0 4 PROG 555 no +02464H0 
7. MEMORIZATION OF LAST PRINTED ITEM . A А 


WHICH CAN BE USED FOR ANOTHER IMMEDIATE ТҮЛТЕЛЕТІТІЕТІ 


" 
8. CHAIN MULTIPLICATION AND DIVISION. СА 
9. PRESELECTION OF DECIMALS! SWITCH - 

В (3) E er I >; 
POSITIONS ARE: FLOATING, SIX, FOUR, TWO, 

; 
CNT 

ZERO OR SUPPRESSED DECIMALS, AND ADD- мш) |2; 


MODE; THE SAME SELECTOR INCLUDES TIME LOGOS 45PD (USA) KEYBOARD 


OPERATION (ALSO CALLED "NATURAL 


CONSTANT"), 


Ім/ТіІме Ост ("Н") AND CALENDAR ("D"), 
10 PERCENTAGE CALCULATION WITH AUTO- 
MATIC MARK=UP OR MARK=DOWN. 

11 MEMORY CALCULATION (ADD/ SUBTRACT 


MEMORIZATION OF LAST PRINTED OPERAND 


OR TOTAL). 


12 AUTOMATIC ACCUMULATION. 


15 NoN-PRINT IF DESIRED; ONLY Non-ADD 


AND RESET (CE:CA) wILL PRINT. 


LOGOS 43PD (EUR) KEYBOARD 
14 FIVE-OPERATION KEYBOARD BUFFER, 


.. eee "au з 88 8 8 8 з в 
РВІМТ 0 4 PROG 059 RIO +02464HD 
ACC 


15 NEGATIVE MULTIPLICATION/DIVISION 
AND MEMORY FUNCTIONS, 

16 ZERO SUPPRESSION. 

17 Мом-Аро. 

18 JUMP TOTALS. 


19 ITEM COUNTER (KEY COMMAND) WITH 


AUTOMATIC AVERAGING. 


20 SINGLE KEY PERFORMS KEYBOARD CLEAR 


AND MACHINE RESET. LOGOS 45PD (EUR) KEYBOARD 


THE OLIvETTI SERIAL PARALLEL PRINTER 
IS AN ELECTRO-MECHANICAL DEVICE THAT 
USES TEN PRINTING NEEDLES TO PRODUCE 


DOT-MATRIX CHARACTERS, SEE FIG. 4 


Етс. 4: CHARACTERIZATION 


THE PRINTING FIELD IS 20 CHARACTERS 
WIDE: THREE FOR SYMBOLS; 17 FOR NUM- 


ERALS, DECIMAL POINT AND SIGN; SIX 


FOR MESSAGES TO THE OPERATOR, REFER 


TO FIG. 5, 


PHINT POSITIONS 
2 3 4 5 вт во 1011 121314151617 1819 20 


ALPHA 
(message) 


FIELD | 


NUMERIC 
FIELD 
| | | 


FIG. 5: 


CHARACTER FIELD 


А5 THE PLATEN ADVANCES, THE NEEDLES 
MOVE BACK AND FORTH OVER A TWO-CHAR- 
ACTER SPAN WHILE STRIKING THE RIBBON 
IN THE REQUIRED CHARACTER DOT PATTERN. 
EACH CHARACTER'S MATRIX IS FIVE DOTS 
WIDE AND SEVEN DOTS HIGH, THE NEEDLES 
PRINT IN BOTH DIRECTIONS, RIGHT-TO- 
LEFT AND LEFT-TO-RIGHT, EXCEPT ON THE 
RETURN OF THE LAST SWEEP WHILE THE 
PLATEN ADVANCES TO THE NEXT CHARACTER 


LINE. SEE FIG. 6, 
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FIG. 6: DOT PROGRESSION 


THROUGHOUT A PRINT CYCLE, THE PRINT 


NEEDLE GUIDE MOVES SIDE-TO-SIDE, THE 


RESET SHAFT ROTATES, THE PLATEN AD= 
VANCES UPWARD BY ONE=DOT INCREMENTS, 
AND THE STROBE DISC SENDS TIMED PRINT 


SIGNALS TO THE ნანა. FOR SELECTION, 


THESE SIMULTANEOUS MOVEMENTS ARE ЕХ- 


PLAINED INDIVIDUALLY. 


PRIOR TO PRINTING THE ENTIRE MECHANISM 
IS AT REST. REST POSITION FOR THE PRINT 
NEEDLES IS ACHIEVED WHEN THE NEEDLE IS 
HELD AWAY FROM THE PLATEN BY ITS RES- 
РЕСТІУЕ ANCHOR. THE ANCHOR IS HELD 
AGAINST ITS RESPECTIVE BOBBIN BY A 
CONSTANT MAGNETIC FIELD PRODUCED BY 


THE MAGNETIC RUBBER. SEE FIG. 7. 


PLATEN 


RIBBON 


PRINT NEEDLE BOBBIN 


SUPPORT 


BOBBIN 
-MAGNETIC 


RUBBER 


SUPPORT PLATE 
ASSEMBLY 


PRINT SPRING 
PRINT NEEDLE 
ANCHOR 


RESET SHAFT 4 


— ჯე 
RESET SPRING | Vs 


— oM 


Рте. 7. 


WHEN A PRINT CYCLE BEGINS AND THE PRINT 
NEEDLE IS REQUIRED TO PRINT, THE E.C.U, 
STARTS THE MOTOR AND ENERGIZES THE 
BOBBIN WHICH MOMENTARILY INTERRUPTS 
THE MAGNETIC FIELD HOLDING THE PRINT 
NEEDLE ANCHOR. BECAUSE THE FORCE OF 
THE PRINT SPRING IS GREATER THAN THAT 
OF THE RESET SPRING, THE PRINT NEEDLE 
NOW STRIKES THE RIBBON, CAUSING A DOT 


TO APPEAR ON THE PAPER, SEE FIG. 8, 


THE RESET SHAFT IS ROTATING WHILE THE 
MOTOR IS RUNNING AND ONE OF ITS LOBES 
WILL PUSH AGAINST THE RESET SPRING, 
WHICH MOVES THE ANCHOR AND PRINT 
NEEDLE INTO CONTACT WITH THE BOBBIN 


ONCE MORE, SEE FIG. 9, 


Wie 


P 2 
== 
IX) 


FIGs 9, 


THE BOBBIN HAS SINCE BEEN DE-ENERGIZED 
BY THE E.C.U. AND THE RESTORED MAGNET- 
IC FIELD WILL HOLD THE ANCHOR AND THE 
PRINT NEEDLE IN PLACE WHEN THE LOBE 

OF THE RESET SHAFT MOVES AWAY FROM THE 
RESET SPRING. ІНЕ NEEDLE IS IMMEDIATE- 
LY READY FOR ANOTHER PRINT COMMAND 


FROM THE Е.С.0. SEE Е16.10. 


FOR EACH COMPLETE REVOLUTION OF THE 
RESET SHAFT, A PRINT NEEDLE MAY STRIKE 
THE RIBBON THREE TIMES, PRODUCING 


THREE DOTS, 
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PRINT NEEDLE MOVEMENT 


DURING PRINTING THE MOTOR DRIVES THE 
MAIN CONTROL CAM VIA THE RESET SHAFT. 
AS THE MAIN CONTROL CAM ROTATES, IT 
MOVES THE NEEDLE GUIDE FROM SIDE TO 
SIDE BY MEANS OF THE ECCENTRIC TRACK 
ON THE TOP OF THE MAIN CONTROL CAM 
AND THE FOLLOWER STUD ON THE NEEDLE 
GUIDE. THE DISTANCE THAT THE NEEDLE 


GUIDE MOVES IS APPROXIMATELY THE 


PLATEN ADVANCE WHEEL 


PRINT NEEDLE 


WIDTH OF A TWO=CHARACTER SPAN ON THE 


PAPER TAPE, 


THIS CONTROL CAM TRACK ACCELERATES 

THE NEEDLE GUIDE FROM DOT TO DOT иттн- 
IN EACH CHARACTER AND FROM CHARACTER 
TO CHARACTER. IT ALSO INCLUDES А 

PAUSE AT EACH END OF A LINE OF DOTS 
FOR THE PLATEN TO ADVANCE FOR THE 


NEXT LINE OF DOTS, 


| 20% 


MAIN CONTROL САМ 


FIG. 11: PRINT NEEDLE GUIDE MOVEMENT 


7 


POWER TRAIN 


AS THE MOTOR RUNS IT ROTATES THE IDLE 
GEAR AND THE RESET SHAFT IN THE DIREC- 
TION SHOWN. THE RIGHT SIDE OF THE RE- 
SET SHAFT IS А WORM THAT DRIVES THE 
MAIN CONTROL САМ. ІНЕ ROTATION STUDS 
ON THE PLATEN ADVANCE WHEEL, WHICH 
FOLLOW THE SLOTS AROUND THE MAIN CON- 
TROL CAM, ARE FORCED UPWARD. ІНЕ МОМЕ- 
MENT OF THE ROTATION STUDS ROTATES 

THE PLATEN ADVANCE WHEEL COUNTERCLOCK- 
WISE (IN THIS ILLUSTRATION). ІНЕ DRIV= 
ING LUGS ON THE PLATEN ADVANCE WHEEL 
CONTACT THE SPIDER SPRING CAUSING IT 
TO ROTATE IN THE SAME DIRECTION, ІНЕ 
SPIDER SPRING IS KEYED TO THE PAPER 
IT ALSO ROTATES 


FEED GEAR SHAFT, AND 


COUNTERCLOCKWISE. ON THE LEFT END OF 


THIS SHAFT IS THE PAPER FEED INTERMED- 


RIBBON FEED 
INTERMEDIATE GEAR 


RIBBON FEED GEAR. 


PAPER FEED IDLE GEAR, LEFT 


PLATEN 


ი“ 


> < 
MOTOR IDLE GEAR Z N ГА 


MOTOR AND PINION 


PAPER FEED IDLE GEAR , RIGHT 


IATE GEAR. VIA THE IDLE GEAR, THE 

PLATEN IS NOW ROTATING COUNTERCLOCK= 
WISE ALSO. [HIS IS HOW THE PRINTER 
UPSPACES THE PAPER DURING PRINTING 


AND LINESPACING, 


THE SMALL ROTATION OF THE PLATEN DUR- 
ING PRINTING OCCURS BECAUSE OF A 
SLIGHT JERKY MOVEMENT OF THE PLATEN 
ADVANCE WHEEL. THIS MOVEMENT IS CAUS- 
ED BY SMALL OFFSETS IN THE SLOT AROUNC 
THE MAIN CONTROL САМ. ІНЕ END OF THIS 
SAME SLOT ALSO CAUSES LINESPACING: 

AS ONE ROTATION STUD LEAVES THE UPPER 
SLOT ON THE MAIN CONTROL CAM, ANOTHER 
ROTATION STUD ENTERS THE LOWER CAM 
SLOT. THUS, AT ANY GIVEN MOMENT THERE 
IS ONE ROTATION STUD IN MESH WITH THE 


MAIN CONTROL САМ. SEE FIG. 15, PAGE 9, 


PAPER FEED DIAL 
PAPER FEED DIAL PAWL 


PAPER FEED 
INTERMEDIATE GEAR, 
(წუ) 


“> ROTATION STUDS 


DRIVING LUG 
_ PLATEN ADVANCE WHEEL 


PAPER FEED GEAR SHAFT 


MAIN CONTROL CAM 


PAPER FEED INTERMEDIATE GEAR, LEFT 


POWER TRAIN, 
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MINOR MOVEMENT 
DURING PRINTING 


MAJOR MOVEMENT 
DURING LINE SPACING 


ҒІс. 15: MAIN CONTROL CAM AND ROTATION STUD. 


ELECTRONICS OF PRINTING 


THE STROBE DISC OF THE PRINTER SUPPLIES 
THREE SIGNALS TO THE Е.С.()/. THESE SIG= 
NALS ARE E3510, Е5520, AND Е5510. SEE 


FIG. 14. 


Е5510 IS THE DOT PRINT SIGNAL, AND 15 
GENERATED CONTINUOUSLY AS THE STROBE 


DISC REVOLVES. 


Е5520 IS ALSO GENERATED CONTINUOUSLY. 
IT Is THE NO PRINT or ELECTRONIC "OFF" 
THAT OCCURS ALTERNATELY WITH Е5510. 
E3SLO 15 PRODUCED ONLY AT THE END OF А 
PRINT CYCLE, BY THE ACTIVATION OF THE 
E3SLO ACTIVATION BRIDGE BY THE PLATEN 
ADVANCE ,WHEEL, AS IT IS DRIVEN BY THE 
MAIN CONTROL CAMe THE PRINTED TRACK ON 
THE STROBE DISC WHICH PRODUCES Е5510 
PASSES THE WIPERS FOUR TIMES DURING A 
PRINT CYCLE, BUT ON THE FOURTH PASS A 
RAMP ON THE PLATEN ADVANCE WHEEL PRESS- 
ES ONE END OF THE ACTIVATION BRIDGE, 
WHICH POSITIONS THE MOVABLE WIPER FOR 
CONTACT WITH THE E3SLO PRINTED SIGNAL 
TRACK ON THE STROBE DISC. THIS MECHAN= 
ICAL ACTIVATION OCCURS WHILE THE PRINT 
NEEDLES ARE MOVING TO THE RIGHT AFTER 


COMPLETING A LINE OF CHARACTERS, OR AT 


ABOUT THE SAME TIME THAT THE PLATEN IS 
ADVANCED UPWARD FOR THE NEXT LINE OF 


CHARACTERS. SEE ҒІС. 6, 


PRINT SIGNAL 
FOR EACH Е3910 
DOT 


sts dpa I 


SWITCHING 
PRINT SIONAL LOGIC ЕЗ520 


START PRINT E3SLO | 
tg — tg = 


 : 3.64- 10.40 тв > 0.62ms 


12 = 1.63 + 5.76 т > 0.96 тв 
ts > 120 из = 1.62 - 6.75 те 
14 > 12098 = 1.22- 6.15 т 


ts > 054 та по > 12098 


FIG. 14: STROBE DISC SIGNALS 


WHEN PRINTING IS REQUIRED THE E.CeU. 
STARTS THE PRINTER MOTOR. THE ნანას. 
MUST KNOW WHEN THE PRINTER IS IN THE 
CORRECT POSITION FOR PRINTING: IT WILL 
KNOW THIS WHEN THE STROBE DISC SENDS 
SIGNALS E5510 AND E3SLO. THESE Two 
SIGNALS MUST OCCUR TOGETHER OR OVERLAP 
FOR A PERIOD OF 120 MICROSECONDS, 

WHEN THIS OCCURS THE E.CeUe WILL ENER= 
GIZE THE BOBBINS AS REQUIRED TO PRO= 
DUCE THE DOTS FOR CHARACTERS TO BE 


PRINTED. 
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THROUGHOUT А PRINT CYCLE, THE Е.С.) 
COUNTS THE E5510 SIGNALS THROUGH THE 
80TH рот POSITION. Dors 71 THROUGH 80 
DO NOT PRINT, BUT DURING THIS INTERVAL 
THE PLATEN ADVANCES AND THE E3SLO wriP- 
ER IS POSITIONED FOR CONTACT, АТ THE 
715Т DOT POSITION THE MOTOR VOLTAGE 
STOPS. SIGNAL E3SLO HAS NOT OCCURED 
ALTHOUGH THE WIPER IS IN POSITION 
AGAINST THE DISC, WHEN THE E.C.U. 
STARTS THE MOTOR, E3SLO IS RECOGNIZED 
ALONG WITH THE FIRST DOT SIGNAL E3510. 
WHEN THE Е.С.О. RECOGNIZES THE OVERLAP 
OF THESE TWO SIGNALS (SEE FIG. 14; 
Т10>120 US), IT APPROVES THE PRINT 
CYCLE AND ALL DOTS WILL BE PRINTED AS 
REQUIRED. [Е THE OVERLAP OF THE TWO 
SIGNALS DOES NOT OCCUR FOR ANY REASON, 
THE MACHINE WILL RUN THROUGH A PRINT 
CYCLE WITH NO DOTS PRINTED UNTIL THE 
Е.С... 
Е5510 AND E3SLO. 


THE Е.С.0. WILL CYCLE THE PRINTER 


RECOGNIZES THE PRESENCE OF BOTH 


IN MUCH THE SAME WAY 


WITHOUT DOTS АРТЕК А RESULT IS PRINTED; 


THIS IS HOW JUMP TOTALS ARE ACCOMPLISHED. 


THE START OF PRINTING 


WHEN THE PRINTER IS AT NORMAL REST POS- 
ITION THE PLATEN ADVANCE WHEEL HAS 
STOPPED AND THE ТІР OF THE E3SLO дстт- 
VATION BRIDGE IS POSITIONED ON TOP OF 
ONE OF THE RAMPS, ІМ THIS CONDITION 
THE ACTIVATION BRIDGE HAS BEEN ROTAT- 
ED SLIGHTLY COUNTERCLOCKWISE, WHICH 
HAS RAISED THE E3SLO PLUNGER. THE PLUN- 
GER HAS PRESSED THE E3SLO WIPER INTO 
CONTACT WITH THE STROBE DISC, SEE 


FIG. 15. 


PLATEN ADVANCE WHEEL 


E3SLO ACTIVATION BRIDGE 


MAIN CONTROL CAM 


E3SLO WIPER 


E3SLO PLUNGER 


FIG. 15: E3SLO wIPER ACTIVATION. 


IT IS IMPORTANT TO UNDERSTAND THAT THE 
PREPARATION FOR E3SLO IS А MECHANICAL 
OPERATION, AND THAT IT OCCURS ONLY ONCE 
IN FOUR REVOLUTIONS OF THE MAIN CONTROL 
16 BELOW SHOWS THE DIFFER- 


САМ. FIG. 


ENT POSITIONS OF THE E3SLO WIPER: ON 
THE LEFT THE WIPER IS CLEAR OF THE 

STROBE DISC AS IN MOST OF THE PRINT 

CYCLE; ON THE RIGHT IT IS IN CONTACT 
WITH THE DISC IN PREPARATION FOR SIGNAL 
Е5510. THIS CONDITION, AND THE SIGNAL 
OVERLAP THAT WILL RESULT, WILL INDIC- 
ATE TO THE E.C.U, THAT THE PLATEN, 
PLATEN ADVANCE WHEEL, PRINT NEEDLES, 

MAIN CONTROL CAM AND STROBE DISC ARE 
IN CORRECT POSITION TO START PRINTING 


AS SOON AS THE Е.С.(/о STARTS THE MOTOR, 


10 


16: E3SLO WIPER ACTIVATION 


FIG. 
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Ғіс. 17: KNURLED END OF RESET SHAFT 


To FULLY UNDERSTAND THE PRINTER, ROTATE 
THE PRINTER BY HAND SO THE THEORY AND 
OPERATIONS CAN BE SEEN, ÜN THE LEFT OF 
THE PRINTER IS THE KNURLED END OF THE 
RESET SHAFT, SEE FIG. 17. THIS HAS 
BEEN PROVIDED SO THAT THE TECHNICIAN 
CAN EASILY ROTATE THE RESET SHAFT AND 


THUS OPERATE THE PRINTER BY HAND, To 


Fic. 18. 


DO THIS, TURN THE RESET SHAFT CLOCK- 
WISE AS YOU LOOK AT THE LEFT SIDE, 
NEVER TURN THE RESET SHAFT COUNTER- 
CLOCKWISE AS THIS WILL DAMAGE THE 
PRINTER, ÍT IS PERFECTLY ALL RIGHT TO 
LEAVE THE PRINTER IN ANY ROTATED POS- 
ІТІОМ. WHEN IT IS REINSTALLED IT WILL 


OPERATE NORMALLY. 


IN SOME CASES THE PRINTER MAY RUN A 
LITTLE LONGER, THIS IS BECAUSE THE 
Е«С.«О. MUST RECEIVE THE TWO SIGNALS 
E5510 AND E3SLO IN ORDER TO START A 
NORMAL PRINTING CYCLE, IF THE E3SLO 
ACTIVATION BRIDGE HAS NOT BEEN ROTAT- 
ED BY THE PLATEN ADVANCE WHEEL, THE 
MOTOR WILL CONTINUE TO RUN UNTIL THE 
E3SLO ACTIVATION HAS TAKEN PLACE AND 
SIGNAL E3SLO HAS OCCURED AS PREVIOUS= 


LY DESCRIBED. 


THE ONLY FASTENING DEVICE FOR ALL OF THE MODULES AND COVERS IS A SERIES OF FIVE 
MACHINE SCREWS WITH CAPTIVE WASHERS, WHICH MAINTAINS THE TOP AND BOTTOM COVERS IN 
POSITION AND AT THE SAME TIME, BY MEANS OF CASE DESIGN, MAINTAINS ALL MODULES IN 
THEIR RESPECTIVE POSITIONS. ТО COMPLETELY DISASSEMBLE THE COVERS AND SEPARATE THE 
MODULES, SIMPLY REMOVE THE FIVE SCREWS AS INDICATED, 
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PRINTER DISASSEMBLY 


1. REMOVE RIBBON CARTRIDGE. 


2. REMOVE THE SCREW HOLDING THE PAPER FEED DIAL 


AND PAWL; REMOVE THE DIAL AND PAWL; INVERT THE PRINTER. 


12 
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4. REMOVE NUT AND WASHER HOLDING THE 


( STROBE GROUP, AND REMOVE THE STROBE 


GROUP. RE-INVERT THE PRINTER. 


13 


5. REMOVE C-cLIP FROM E3SLO ACTIVATION 


BRIDGE SHAFT; REMOVE SHAFT, BRIDGE AND 


PLUNGER WITH SPRING, 


5. REMOVE NEEDLE COVER, AND PRINT МЕЕО- 
LES AS FOLLOWS! ROTATE THE RESET SHAFT 
SO THAT ONE OF ITS "FLATS" WILL FACE 
THE RESET SPRINGS (MAXIMUM CLEARANCE). 
RAISE THE "TAIL" OF THE NEEDLE SO THAT 
IT CLEARS THE ANCHOR, THEN MOVE THE 
ANCHOR TOWARD THE PLATEN AND AWAY FROM 
THE YOKE ON THE BOTTOM OF THE NEEDLE, 
MOVE THE TAIL OF THE NEEDLE DOWN AND 
FRONT, AND THE NEEDLE IS REMOVED. 


466.58.2 


6, REMOVE THE PLATEN DRIVE GEAR NUT AND 


THE GEAR, 


7. REMOVE THE ADJUSTING MECHANISM OF 
THE RESET ЗНАЕТ: REMOVE THE LOCKNUT AND 


WASHER, ECCENTRIC, AND LEVER. 


8. INVERT THE PRINTER AND REMOVE THE 
SEVEN TAPPING SCREWS SECURING THE LEFT 
OUTER SIDEWALL AND RIGHT HOUSING TO 


THE SUPPORT PLATE. 


IMPORTANT. 
DO NOT REMOVE THE TWO TAPPING SCREWS 
WHICH HOLD THE ANCHOR GUIDE IN PLACE; 
THE PRINTING MECHANISM CANBE LEFT IN 


PLACE ON THE SUPPORT PLATE, 
DO NOT REMOVE THE TWO SHORT SCREWS 
WHICH HOLD THE RESET SPRING IN PLACE. 
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10. REMOVE THE LOCKNUT WHICH HOLDS THE 
PAPER FEED INTERMEDIATE GEAR (RIGHT) 
AND REMOVE THE GEAR; ALSO REMOVE THE 
PAPER FEED IDLE GEAR (RIGHT). REMOVE 
SPRING FROM THE OTHER END OF PAPER FEED 


GEAR SHAFT. 


9. GENTLY SEPARATE THE DRIVE GROUP 


FROM THE SUPPORT-AND—PRINT GROUP. SET 


ASIDE THE SUPPORT=AND=PRINT GROUP, 


11. REMOVE BOTH C-CLIPS FROM THE PAPER 
FEED GEAR SHAFT. LOOSEN THE SETSCREW OF 
PAPER FEED INTERMEDIATE GEAR (LEFT) AND 


REMOVE THE PAPER FEED IDLE GEAR (LEFT). 


466.58.2 


12. REMOVE C=CLIP FROM SHAFT OF THE MAIN 


CONTROL CAM, AND LIFT OUT THE CAM, 


15. SEPARATE THE LEFT OUTER SIDEWALL 


WITH MOTOR, CONNECTOR AND STROBE GROUP, 


14. REMOVE THE PAPER FEED GEAR SHAFT. 
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15. REMOVE THE PLATEN ADVANCE WHEEL 


AND SPIDER SPRING, AND THE PAPER FEED 


INTERMEDIATE GEAR (LEFT). 


16. REMOVE PLATEN, PAPER GUIDE GROUP, 
AND RESET SHAFT (IT IS STILL ENGAGED 
WITH THE RIBBON DRIVE TRAIN, BUT IT 


WILL PULL OUT; DO SO CAREFULLY), 


17. REMOVE THE TWO SCREWS HOLDING THE 
RIBBON FEED GEAR PLATE, AND LIFT OUT 


THE PLATE AND THE TWO GEARS, 
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REASSEMBLY OF PRINTER à 
BEGIN WITH THE RIGHT HOUSING, INVERTED. 


1. INSERT RIBBON FEED GEAR, INTERMEDIATE 


GEAR, AND THE PLATE. INSTALL TWO SCREWS. 


2. PLACE THE SPIDER SPRING, PLATEN AD- 
VANCE WHEEL AND PAPER FEED INTERMEDIATE 
GEAR (LEFT) IN THE HOUSING, IN THEIR 

APPROXIMATE POSITIONS; INSERT THE PAPER 
FEED GEAR SHAFT, THREADED END FIRST, BE 
CAREFUL WITH THE SPIDER SPRING: IT IS 
KEYED TO THE SHAFT BY "FLATS". INSTALL 


BOTH C=CLIPS. 


5. PLACE THE PAPER FEED IDLE GEAR (LEFT) 
IN ITS SLOT; TIGHTEN THE SETSCREW OF 
THE PAPER FEED INTERMEDIATE GEAR (LEFT) 
SO THAT THE SHAFT IS FREE TO ROTATE 
WITHOUT END PLAY.BE SURE THE IDLE GEAR 


IS IN PLACE BEFORE PROCEEDING. 


4. INSTALL THE PAPER FEED IDLE GEAR 
(RIGHT) AND THE PAPER FEED INTERMEDIATE 
GEAR (RIGHT) AND SECURE WITH ITS LOCK= 
NUT. CHECK FOR FREE ROTATION, AND BE 
SURE THE IDLE GEAR IS RETAINED BY THE 


INTERMEDIATE GEAR, 
5. INSTALL MAIN CONTROL CAM AND C=CLIP. 


6. INSTALL THE PLATEN AND PLATEN DRIVE 
GEAR (CHECK FOR PROPER MESH WITH IDLE 


GEAR), AND SECURE WITH LOCKNUT. 


7. INSERT THE RESET SHAFT: IT MUST EN- 
GAGE THE RIBBON FEED GEAR TRAIN AND THE 
MAIN CONTROL CAM, SO ROTATE THE SHAFT 


WHILE INSERTING, 


8. INSTALL THE PAPER GUIDE GROUP SO THAT 


THE SPRINGS CURL AROUND THE PLATEN, 


9. INSTALL THE LEFT SIDEWALL=AND=MOTOR 
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GROUP ONTO THE ABOVE ASSEMBLY. GUIDE 
THE RESET SHAFT, NEEDLE GUIDE, PLATEN 
AND PAPER GUIDE INTO THEIR RESPECTIVE 
OPENINGS IN THE LEFT OUTER SIDEWALL. Ім- 
STALL THE SPRING ON THE LEFT END OF THE 


PAPER FEED GEAR SHAFT, 


10. COMBINE THE ABOVE ASSEMBLY WITH THE 
SUPPORT-AND-PRINT GROUP; THE STROBE 
GROUP AND CONNECTOR MUST BE LOWERED 
THROUGH THE OPENING IN THE SUPPORT PLATE 
FIRST. BE SURE THE SIDEWALL EXTENSION 
TABS ARE LOCATED CORRECTLY, AND SECURE 
WITH THE SEVEN TAPPING SCREWS, PUTTING 


THE STAR WASHER IN ITS ORIGINAL PLACE, 


11. INSTALL THE RESET SHAFT ADJUSTING 
MECHANISM; FIRST THE LEVER, THEN THE 
ECCENTRIC SCREW, THEN THE WASHER AND 
NUT. MAKE THE ASSEMBLY SNUG IN MIDRANGE 


FOR LATER ADJUSTMENT. 


12. INSTALL THE STROBE GROUP AND SECURE 
WITH WASHER AND NUT; SNUG NUT IN MID- 


RANGE AND ADJUST LATER. 


15. INSTALL THE E3SLO PLUNGER WITH ITS 
SPRING (PLUNGER IS KEYED TO PREVENT ІМ- 
PROPER INSERTION), E3SLO ACTIVATION 


BRIDGE AND SHAFT. SECURE WITH C=CLIP. 


14. WITH PRINTER RIGHT-SIDE-UP, INSTALL 
PRINT NEEDLES BY REVERSING THE PROCED- 
URE USED FOR REMOVAL, BE SURE ALL THE 

ANCHORS ARE PROPERLY SEATED IN SUPPORT 


PLATE. ÍNSTALL NEEDLE COVER, 


15. INSTALL PAPER FEED DIAL AND PAWL, 


AND SECURE WITH TAPPING SCREW, 


16. INSTALL RIBBON CARTRIDGE AND PER- 


FORM ALL PRINTER ADJUSTMENTS, 
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ADJUSTMENTS 


MAIN CONTROL CAM 
TO RESET SHAFT ADJUSTMENT 


THIS ADJUSTMENT IS REQUIRED AFTER 
REPLACEMENT OF EITHER THE MAIN CONTROL 


CAM OR THE RESET SHAFT. 


MAIN CONTROL 
THE MESH BETWEEN THE MAIN CONTROL CAM CAM SHAFT 
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AND THE RESET SHAFT MUST ВЕ AS DEEP й CONTROL 
AS POSSIBLE WITHOUT BINDING. TO OBTAIN 
THIS CONDITION, LOOSEN THE NUT ON THE 

MAIN CONTROL CAM SHAFT AND MOVE SHAFT 

TO THE FRONT OR REAR AS NECESSARY, 


THEN TIGHTEN THE NUT ON THE SHAFT, 


VERIFY THE ADJUSTMENT BY ROTATING THE PRINTER BY HAND THROUGH A COMPLETE 
REVOLUTION OF THE MAIN CONTROL CAM (SEVEN REVOLUTIONS OF THE RESET SHAFT) 


TO REVEAL ANY BINDING BETWEEN THE MAIN CONTROL CAM AND THE RESET SHAFT, 


MOTOR ADJUSTMENT 


THIS ADJUSTMENT IS REQUIRED AFTER 
REPLACING THE MOTOR; IT IS NOT RE- 

MOTOR IDLE GEAR 
QUIRED WHEN FOLLOWING THE PRECEED- 


ING DISASSEMBLY PROCEDURE, 


AFTER INSTALLING THE MOTOR TO THE 
LEFT OUTER SIDE PLATE, ADJUST THE 
MOTOR SO THAT THE TEETH ON THE MOTOR 
PINION AND THE MOTOR IDLE GEAR MESH 
AS DEEPLY AS POSSIBLE WITHOUT BIND= 
ING, THEN TIGHTEN THE THREE MOTOR 
SCREWSe THE MESH САМ BE OBSERVED 


THROUGH THE INSPECTION HOLE IN THE 


LEFT OUTER SIDE PLATE. 


FIG. 19: MOTOR ADJUSTMENT 
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57857421 


5785740Ғ 


20: MOTOR SPEED ADJUSTMENT 


Ғіс. 


SPEED ADJUSTMENT 
THE SPEED OF THE PRINTER IS DETERMINED 


MOTOR 


BY THE VOLTAGE REACHING THE MOTOR. THIS 


VOLTAGE CAN BE ADJUSTED BY MEANS OF THE 


RESISTORS R129/2, R137 AND R145/3 ON THE 


E.C.U. 
22 KoHM, 47 KoHM, AND 100 KoHM RESPEC- 


VALUES OF THESE RESISTORS ARE 


TIVELY. Bv CUTTING ONE OR MORE OF THESE 
RESISTORS OUT OF THE CIRCUIT, THE VOLT- 
AGE TO THE MOTOR IS INCREASED; SEE 
THE WIRING SCHEMATIC, PRINTER SPEED 
MAY NEED ADJUSTMENT BECAUSE OF VARIAN- 


CES THAT OCCUR IN MANUFACTURING. ALL 
FACTORY ASSEMBLED PRINTERS ARE CODED 
WITH A LETTER LOCATED ON THE MOTOR IN- 
DICATING WHICH RESISTORS SHOULD BE CUT 
TO PROVIDE CORRECT MOTOR SPEED. BELOW 
IS A LEGEND SHOWING THE SIGNIFICANCE 
OF THE LETTER PLACED ON THE PRINTER 


AT THE FACTORY, 


RELATIVE 

CODE ADJUSTMENT ..SPEED 

A NO CUT: ALL INTACT SLOWER 

B R145/5 IS сит 

C R145/5, R137 сит 1 

D R129/2 15 сит NORMAL 

E R129/2, R145/3 сот 

F R129/2, В157 сит 

б ALL THREE CUT FASTER 


ІЕ THE ORIGINAL MOTOR ON THE PRINT- 
иди 
ВЕ CUT ОМ THE Е.С.Ц,. 
"pw 


AND SO ON, THE SERVICEMAN RE- 


ER WAS STAMPED NO RESISTORS WILL 
IF IT was 
STAMPED RESISTOR R145 wILL BE 
CUT, 
PLACING THE PRINTER MUST NOTE THE 
LETTER STAMPED ON THE MOTOR, AND ALSO 
ANY CUT RESISTORS ON THE Е.С.0/0 
FOLLOWING THE LEGEND, MATCH THE Е.С.//. 
TO THE MOTOR BY CUTTING OR RE-SOLDER- 
ING THE RESISTORS AS NEEDED. 

THE SERVICEMAN REPLACING THE MOTOR IN 
THE ORIGINAL PRINTER HAS NO SUCH GUIDE 
EXCEPT THE RELATIVE SPEEDS INDICATED 
IN THE LEGEND, REASSEMBLE THE PRINTER 


AND CHECK PRINT SPEED, 


Ом A CLEAR TAPE ENTER SOME NUMERALS 
AND DEPRESS THE NON=ADD KEY SOAS TO 
OPERATE THE PRINTER CONTINUOUSLY, THIS 
IS EASIEST ACCOMPLISHED BY DEPRESSING 
THE KEY RAPIDLY SEVERAL TIMES, THEN 

AT THE SAME RATE AS THE PRINTER OPER- 


АТЕ5. COUNT THE NUMBER OF PRINT CYCLES 


IN A PERIOD OF AT LEAST TEN SECONDS, 
THEN DIVIDE THE NUMBER OF PRINT CYCLES 
BY THE NUMBER OF SECONDS TO OBTAIN 

THE PRINT SPEED IN LINES PER SECOND, 
PRINT SPEED SHOULD BE CLOSE TO 1.7 
LINES PER SECOND. AS LONG AS PRINT 
QUALITY IS GOOD, ANY SPEED BETWEEN 
1.5 AND 1.9 LINES PER SECOND IS ACCEP- 


TABLE, 


IF A REASSEMBLED PRINTER IS NOTABLY 
SLOWER THAN THE RANGE INDICATED ABOVE, 
THE SERVICEMAN SHOULD CHECK ALL LUB= 
RICATION POINTS INVOLVED IN THE RE- 
ASSEMBLY, AND ESPECIALLY THE MESH OF 
THE MOTOR PINION AND THE IDLE GEAR, 


AND THE RESET SHAFT ADJUSTMENT, 
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ADJUSTMENTS TO E3SLO ACTIVATION BRIDGE 


THIS ADJUSTMENT IS REQUIRED AFTER RE= 
PLACEMENT OF THE STROBE DISC, STROBE 
CONTACT ASSEMBLY, MAIN CONTROL CAM, 
E3SLO ACTIVATION BRIDGE OR PLUNGER, 
OR ANY OTHER REPAIR THAT MAY DISTURB 
THE ADJUSTMENT OF THESE COMPONENTS. 


FIRST ROTATE THE PRINTER BY HAND USING 
THE KNURLED END OF THE RESET SHAFT 
UNTIL A ROTATION STUD ON THE PLATEN 
ADVANCE wHEEL IS IN THE FIRST GROOVE 
OF THE MAIN CONTROL CAM AS SHOWN IN 
FIG. 21. VIEW IS FROM THE RIGHT END OF 
THE PRINTER. ІМ THIS CONDITION WING 
"A" OF THE E3SLO ACTIVATION BRIDGE 
SHOULD BE EVEN WITH, OR SLIGHTLY OVER- 
LAPPING THE PLATEN ADVANCE WHEEL RAMP 
BY A MAXIMUM CLEARANCE OF 0.2 мм. ТО 
OBTAIN THIS CONDITION FORM WING "А". 
ÜNCE THIS ADJUSTMENT IS OBTAINED DO 
NOT ROTATE THE PRINTER UNTIL THE NEXT 


ADJUSTMENT, 


ADVANCE WHEEL LUG 
PLATEN ADVANCE WHEEL - 


“ 


[ЩИ 
бы 


ROTATION STUD 


Ғіс. 21: ADJUSTMENT OF wING "А" 


THE NEXT ADJUSTMENT ENSURES THAT THE 
BRIDGE WILL ACTIVATE SIGNAL E3SLO АТ 
THE CORRECT TIME AND PREVENT THE SAME 


SIGNAL FROM OCCURING DURING PRINTING, 


Ом CONNECTOR J2 (THE STROBE ASSEMBLY) 
INSERT ONE METER PROBE ON SIGNAL WIRE 
VSS AND THE OTHER PROBE ON SIGNAL 
Е5510. PLACE METER RANGE SWITCH ON 

Rx1 SCALE. NQW ROTATE THE RESET SHAFT 
COUNTERCLOCKWISE (BACKWARDS) ABOUT 

ONE HALF TURN. АТ THIS POINT THE METER 
SHOULD INDICATE CONTINUITY. ТЕ SO, THE 
Е5510 WIPER HAS CONTACTED THE PRINTED 
CIRCUIT TRACK; IF NOT, THE WIPER WAS 
NOT MOVED SUFFICIENTLY BY THE BRIDGE, 
FORM WING "B" SLIGHTLY UPWARD. THIS 
WILL RAISE THE E3SLO PLUNGER AND CAUSE 
THE WIPER TO CONTACT THE STROBE DISC 
CORRECTLY. Now TURN THE RESET SHAFT 
CLOCKWISE (NORMAL) UNTIL LINESPACING 
OCCURS (TO THE NEXT RAMP OF THE PLAT= 
EN ADVANCE WHEEL). DURING THIS TIME 
THE E3SLO wIPER MUST NOT CONTACT THE 
STROBE DISC (THE METER SHOULD NOT 

SHOW CONTINUITY). IF IT DOES, FORM 


WING "B" SLIGHTLY DOWN. 


NOTE 


THIS ADJUSTMENT IS THE ONLY OCCASION 
WHEN THE PRINTER IS TURNED BACKWARDS 


E3SLO ACTUATION 
BRIDGE 


E3SLO WIPER 


I 
E3SLO PLUNGER 
WING В 


FIG. 22: ADJUSTMENT OF WING "В" 


ARA та 9 


BOBBIN SUPPORT ADJUSTMENT 


THIS ADJUSTMENT WILL BE REQUIRED AFTER 
REPLACEMENT OF THE MAGNETIC RUBBER; 


BOBBIN ASSEMBLY, OR BOBBIN SUPPORT, 


ADJUSTING 
à ECCENTRIC 


[] lilii = 


MAGNETIC 


а RUBBER 
SUPPORT PLATE 
т ASSEMBLY 


PRINT SPRING 
PRINT NEEDLE 
ANCHOR 


Ғіс. 25: BOBBIN SUPPORT ADJUSTMENT 


THE DISTANCE FROM THE PRINT NEEDLE 
ANCHOR TO THE BOBBIN SUPPORT MUST BE 
ADJUSTED TO ENSURE THAT THE RESET 
SHAFT WILL RESTORE THE ANCHOR FAR 
ENOUGH TO THE FRONT THAT IT WILL СОМ 


TACT AND BE MAGNETICALLY HELD BY THE 
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ВОВВІМ AND BOBBIN SUPPORT, ТО OBTAIN 
THIS CONDITION ROTATE THE ADJUSTING 
ECCENTRICS SO THAT THE RESET SHAFT 
RESTORES THE PRINT NEEDLES TO THE BOB- 
BIN SUPPORT BUT DOES NOT EXERT EXCESS- 
IVE PRESSURE ON THE RESET SPRING DUR- 
ING RESET, AS IT MAY SLOW THE MOTOR 

OR DAMAGE THE RESET SPRING, ALSO KEEP 
IN MIND THAT THIS ADJUSTMENT CAN ALSO 


AFFECT PRINT DENSITY, 


NOTE 


WHEN REPLACING THE MAGNETIC RUBBER 
BETWEEN THE SUPPORT AND THE BOBBIN 
SUPPORT, BE SURE TO INSERT THE RUB- 
BER IN THE CORRECT POSITION, ІНЕ CUT- 
OUT MUST BE TO THE RIGHT AND FACING 
THE FRONT OF THE PRINTER, INCORRECT 
INSERTION WILL REVERSE THE POLARITY 
OF THE MAGNETIC FIELD, AND WHEN THE 
BOBBINS ARE ENERGIZED THEY WILL РЕЗ 
INFORCE THE FIELD INSTEAD OF INTER- 


RUPTING IT: NO PRINT WILL OCCUR, 


466.58.2 


VERTICAL ALIGNMENT ADJUSTMENT 
ENTER A SERIES ОЕ EIGHTs AND ONEs. De- 
PRESS THE NON=ADD KEY TO RUN PRINTER. 
LOOSEN THE NUT AND ROTATE THE STROBE 
CONTACT ASSEMBLY TO LEFT AND RIGHT, 
CENTER THE ASSEMBLY IN THE RANGE 
WHERE THE DOT ALIGNMENT IS GOOD ON 
BOTH SIDES OF ALL CHARACTERS. TIGHT= 
EN THE ADJUSTING NUT ON THE STROBE 


CONTACT ASSEMBLY, 


Fic. 24: VERTICAL ALIGNMENT ADJUSTMENT 


PRINT DENSITY ADJUSTMENT 
ENTER A SERIES OF ЕІОНТ5 AND ONES, AND DEPRESS THE NON=ADD KEY TO CAUSE 
PRINTING. LOOSEN THE LOCKNUT AND ROTATE THE ADJUSTING ECCENTRIC FOR THE 


RESET SHAFT TO OBTAIN THE DARKEST POSSIBLE PRINTING. CHECK VERTICAL AL= 


IGNMENT ADJUSTMENT. TIGHTEN LOCKNUT AT OPTIMUM SETTING. 


FIG. 25: PRINT DENSITY ADJUSTMENT 
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OPERATION OF THE L45/45PD DISPLAY 


THE L45/45PD DISPLAY IS A VACUUM TUBE, 
SIMILAR TO A TRIODE, WITH THE INDIVIDUAL 
SEGMENTS OF THE CHARACTERS BEING THE 
PLATE (5ЕЕ FIGURE 26). THE PLATES HAVE A 
PHOSPHOR COATING SIMILAR TO A TV TUBE, SO 
THAT THEY WILL LIGHT WHEN BOMBARDED BY 
ELECTRONS FROM THE FILAMENT. 
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PLATE 


( SEGMENTS CHARACTER GRID SCREENS 


GRID 


(DIGITS) 
Ғіс 28: CONDUCTIVE TRACKS ( 


THE SEGMENTS AND THE GRID SCREEN ARE 
CONNECTED TO THE EXTERNAL LEADS OF THE 
DISPLAY TUBE BY CONDUCTIVE TRACKS. ALL 


TRIODE TUBE DISPLAY TUBE THIRTEEN SIMILAR SEGMENTS ARE CONNECTED: 
ALL A SEGMENTS ARE CONNECTED, ALL В SEG- 
Етс 26: COMPARISON OF TUBES MENTS, ЕТС., AS SHOWN IN FIGURE 28. THE 
GRID SCREENS FOR INDIVIDUAL CHARACTERS 
IN THE TRIODE TUBE THE NEGATIVE VOLTAGE ARE NOT CONNECTED; THEY ARE CONTROLLED ( 
OF THE GRID WOULD BE USED TO CONTROL THE INDIVIDUALLY, AS WILL BE EXPLAINED NEXT. 
FLOW OF ELECTRONS FROM THE FILAMENT, 
WHICH IS NEGATIVE, TO THE PLATE , WHICH 
IS POSITIVE. THIS WOULD CAUSE THE PLATE 
TO LIGHT. ÍN THE DISPLAY TUBE, THE GRID THE DISPLAY IS SCANNED FROM RIGHT TO 
WILL EITHER ALLOW OR PREVENT THE FLOW OF LEFT APPROXIMATELY 180 TIMES PER SECOND 
ELECTRONS TO THE INDIVIDUAL PLATES (sEG- AS ILLUSTRATED BELOW. "SCAN" MEANS THE 
МЕМТ5). THE PHOSPHOR COATING MAKES THE SEQUENTIAL SWITCHING OF DIGITS (CHARAC- 
DISPLAY HIGHLY VISIBLE. TER POSITIONS) FROM VDISP (-20.0 VDC) 
TO VSS (+10 VDC) AND BACK. ALL THIRTEEN ( 
EACH DIGIT OF THE DISPLAY TUBE HAS NINE POSITIONS ARE SCANNED EACH 1/180 oF A 
PARTS: EIGHT OF THESE ARE THE SEGMENTS SECOND. 
(A THROUGH 6 PLUS THE DECIMAL), AND THE 
NINTH IS THE GRID SCREEN LOCATED IN 
FRONT OF THEM, SEE FIGURE 27. о EXTREME RIGHT [4 
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Fic 27: SEGMENTS AND GRID SCREEN 


FIG 29: SCANNING THE DISPLAY Í 
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AS MENTIONED, TO ILLUMINATE ANY CHARACTER 
TWO THINGS MUST OCCUR SIMULTANEOUSLY. 
FIRST, THE CHARACTER POSITION MUST BE SE- 
LECTED (SCANNED) AND, SECOND, THE SEGMENTS 
TO FORM THAT CHARACTER MUST BE SELECTED. 


ASSUME AN ELGHT WITH DECIMAL POINT (8.) 
IS TO BE DISPLAYED IN THE SECOND CHARAC- 
TER POSITION OF THE TUBE (SEE FIGURE 50). 
THE MOS DEVICE WILL BEGIN TO SCAN AT 
THE FIRST CHARACTER POSITION AND SCAN TO 


THE LEFT. А5 THE SECOND CHARACTER POSITION 


IS REACHED NOTICE THAT THE SEGMENTS А, B, 
C, D, E, F, G AND DP HAvE BEEN SWITCHED. 


BECAUSE THE SIGNALS OCCURED SIMULTANEOUSL Y 


(THE GRID AND ALL SEGMENTS), (8.) wILL 
APPEAR AT THE SECOND POSITION. KEEP IN 
MIND THAT THIS OCCURED IN A FRACTION OF 
1/180TH OF A SECOND. IMMEDIATELY THE SEG- 
MENTS BEGIN TO DARKEN, BUT IN THE NEXT 
1/180TH OF A SECOND, THE MOS DEVICE 

WILL PERFORM THE SAME OPERATION, ТО THE 
EYE THIS LIGHT APPEARS TO BE CONSTANT. 
THE PROCESS IS CALLED MULTIPLEXING, 


Бара ісу 
еве pe. 
32 RES 33 Ë P #3 
JE A. v 
“წას ო. 
83237 BI бзи” Ss 
LEER bf 


КС 
ხო...“ 
doe 


42€; 


FIG 30: SIGNALS FOR (8.) DISPLAY 


TO FURTHER ILLUSTRATE, ASSUME THAT THE ENTRY 
(212.54) IS TO BE DISPLAYED AT THE EXTREME 
RIGHT OF THE DISPLAY IN POSITIONS ONE THROUGH 
FIVE AS SHOWN BELOW. AS MENTIONED, THE DIS- 
PLAY IS SCANNED 180 TIMES PER SECOND, RIGHT 
TO LEFT (LEAST SIGNIFICANT DIGIT = ТО = MOST 
SIGNIFICANT DIGIT). CONSIDERING JUST ONE 
SCAN OF THE ENTRY (-12.54), AT POSITION ONE 
THE MOS DEVICE WILL RECOGNIZE THAT A 
CHARACTER IS TO BE FORMED. IT WILL SWITCH THE 
GRID AS USUAL, AND IT WILL ALSO SWITCH THE 
B,C,F AND С SEGMENTS TO FORM А (4). AT THE 
SECOND POSITION A (3) IS REQUIRED, SO SEG- 
MENTS A,B,C,D AND G WILL BE SWITCHED ALONG 
WITH THE GRID, FORMING А (5). AS THIS CHAR- 
ACTER IS SWITCHED OFF, THE SCAN PROCEEDS TO 
THE THIRD POSITION TO FORM (2.). ALL sEG- 
MENTS EXCEPT С AND F MUST BE SWITCHED. THE 
CHARACTER LIGHTS, THEN IS SWITCHED OFF AS 
THE SCAN PROCEEDS TO POSITION FOUR TO FORM 
A (1). SEGMENTS В AND С ARE SWITCHED ALONG 
WITH THE GRID, THEN SWITCHED OFF AS THE SCAN 
PROCEEDS TO THE FIFTH POSITION TO FORM A 
MINUS SIGN: SEGMENT 6. THE MINUS SIGN WILL 
APPEAR, THEN THE SCAN PROCEEDS TO THE NEXT 
POSITION. ІНЕ GRID WILL BE SCANNED (SwITCHED) 
AS USUAL BUT NO SEGMENTS WILL BE SWITCHED, 
THUS NO CHARACTER WILL APPEAR. SIMILARLY, 
THE REST OF THE GRIDS wILL BE SCANNED BUT 


NO SEGMENTS, SO NO CHARACTERS WILL APPEAR, 
KEEP IN MIND THAT AT THE RATE AT wHICH THIS 
OCCURS THE LIGHT SEEMS TO BE CONSTANT, 


FIG 51: SCANNING THE ENTRY -12,54 
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DIAGNOSTIC PROCEDURE 


POWER SUPPLY FAULTS 

IF THE FAULT IS OBVIOUSLY IN THE POWER 
SUPPLY, REMOVE AND CHECK THE TRANSFORMER 
GROUP AND THE CONNECTORS TO THE Е.С.0./кЕУ- 
BOARD MODULE, [Е THIS GROUP IS SATISFACTORY 


CHECK THE DISCRETE COMPONENTS ON THE Е.С.0. 


DISPLAY FAULTS 
BECAUSE THE DISPLAY TUBE IS SEALED, 
AND THE CABLE CONNECTORS ARE NOT TO 


BE DISASSEMBLED, THE ENTIRE DISPLAY 


MODULE IS TO ВЕ REPLACED IF FAULTY. 


CUSTOMER 
RETURN 


UBVIOU 
POWER SUPPLY 
FAULT 


UBVIOU 
DISPLAY 
FAULT 


Yes 


OBVIOU 
PRINTER 
AUL 


Yes 


UBVIOU 
KEYBOARD 
AUL 


Yes 


FIG 
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PRINTER AND KEYBOARD FAULTS 


PROBLEMS IN THE PRINTER OR THE KEYBOARD 
ARE ТО BE CORRECTED BY THE SERVICEMAN, 
THESE MODULES MAY BE REPLACED IN THE 
FIELD AND REPAIRED LATER FOR USE AS 
SPARE PARTS. PRINTERS AND KEYBOARDS 


ARE NOT TO BE SENT TO THE LAB. 
FAULTS RELATED TO THE E.C.U. 


BECAUSE OF THE COMPLEXITY OF THE E.C.U. 
AND THE ELECTRICAL DELICACY OF THE MOS- 
LSI CHIPS, THE MOS DEVICES ARE NOT TO 
BE REPLACED BY BRANCH PERSONNEL, ІМ 
THIS CASE SEND THE E,C.U. TO THE LAB. 
SEND ONLY THE E.C.U. TO THE LAB; DO 


NOT SEND THE ENTIRE MACHINE, 


PERFORM 
GENERAL TEST 
THREE TIMES 


LEAVE MACHINE 
ON 
FOR ONE HOUR 


REPAIR OR 
REPLACE FAULTY GENERAL TEST 
COMPONENTS 


RETURN 
MACHINE TO 
CUSTOMER 
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THE POWER SUPPLY CONSISTS OF THE TRANS- 
FORMER MODULE AND MOST OF THE DISCRETE 
COMPONENTS ON THE LOGIC BOARD (Е.С.0.). 


THE SEPARABLE TRANSFORMER MODULE CONSISTS 
OF THE TRANSFORMER, MAIN АС SWITCH, 
FUSE, CONNECTOR AND HOUSING, AND AC вЕ- 
СЕРТАСЬЕ. THE TRANSFORMER PRODUCES 38 
VAC (APPROX) TO BE RECTIFIED AND FIL- 
TERED FOR ELECTRONIC AND PRINTER VOLT= 
AGES, AND A SEPARATE 5.8 VAC SOURCE FOR 
THE FILAMENT OF THE DISPLAY TUBE. 


SECTIONS ON THE E.C.U. ARE SHOWN BELOW, 
AND ARE DESCRIBED ALONG WITH THE VOLT- 
AGES THEY PRODUCE, AS FOLLOWS: 


VCF момімаш +58 VDC, IS THE RECTIFIED 
BUT UNFILTERED DC SOURCE FROM WHICH THE 
OTHERS ARE DERIVED, AND IT ORIGINATES 
IN THE AREA INDICATED. 


VGG (гево VOLTS, OR SYSTEM GROUND) ALSO 
ORIGINATES AT THE RECTIFIER, 


VSS 15 THE VOLTAGE THAT POWERS THE 
ELECTRONICS AND FURNISHES PowER—ON 
INITIALIZE, AND IS PRODUCED IN THE AREA 
SHOWN. VSS IS APPROXIMATELY +10 VDC. 


VPR Powers THE PRINTER АТ +18 VDC, ALSO 
A NOMINAL VOLTAGE; IN FACT, VPR MUST ВЕ 
ADJUSTED FOR OPTIMUM PRINTING SPEED. 


VPR 
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1L 
FAULT-FINDING GUIDE 


VDISP (-20.0 VDC) 15 ТНЕ NEGATIVE 
VOLTAGE TO THE CHARACTER GRIDS AND SEG- 
MENTS OF THE DISPLAY TUBE. 


THE FOLLOWING IS A LIST OF POSSIBLE 
POWER SUPPLY FAULTS AND THEIR PROBABLE 


CAUSES. SYSTEM GROUND IS VGG: О VDC. 
NO VCF: FUSE BLOWN IN TRANSFORMER GROUP 
: BAD TRANSFORMER WINDINGS 
: BAD AC CONNECTION 
: DIODE DOOO/1,2,5 ОБ 4 ОРЕМ 
NO VSS: voLTAGE REGULATOR 1М542/10 BAD 
NO VPR: voLTAGE REGULATOR BDX33 BAD 


: TRANSISTOR [5 ов [4 BAD 


VPR GREATER THAN +24 VDC 
: TRANSISTOR T3 BAD 


NO VDISP: 


VDISP LESS THAN -20.0 VDC 
: DIODE 0000/6 ов 7, 0009 or 0049 
SHORTED 


TRANSISTOR T5 BAD 


_-_2-_–_–ი EE 


WHEN MAKING VOLTAGE CHECKS, ALWAYS USE 
VGG (0 VDC) AS REFERENCE OR SYSTEM GROUND 
AS INDICATED ON THE FOLLOWING PAGES, 
NOTE THAT WHEN CHECKING VDISP vou MUST 
REVERSE THE PROBES, 


VDISP 
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TESTING FOR VCF 


AT FOUR LOCATIONS 
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SET METER TO 6O VDC scALE 
SET METER ТО 60 VDC scALE 
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SET METER ТО 60 VDC SCALE 
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TESTING FOR VDISP 


SET METER TO 6O VDC scALE 


AND REVERSE PROBES% 
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VDISP 15 А NEGATIVE VOLTAGE 
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466.58.2 


CONNECTOR 45 


CONNECTOR J4 


SIGNAL MISSING 


DISPLAY FAULTS 


MISSING SIGNALS TO DISPLAY TUBE 


FAULT 


NO CHARACTER DISPLAY IN 5TH POSITION 


ALL C SEGMENTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN 4TH POSITION 
ALL B SEGMENTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN ANY POSITION 
NO CHARACTER DISPLAY IN SRD POSITION 


NO CHARACTER DISPLAY ІМ 15Т POSITION 


ALL À SEGMENTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN 2ND POSITION 
ALL DECIMAL POINTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN 6TH POSITION 


NO CHARACTER DISPLAY IN /TH POSITION 
ALL D SEGMENTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN 11ТН POSITION 


CHARACTER DISPLAY IN 12TH POSITION 
CHARACTER DISPLAY IN 13TH POSITION 
CHARACTER DISPLAY IN ANY POSITION 

ALL G SEGMENTS DO NOT ILLUMINATE 

NO CHARACTER DISPLAY IN 10ТН POSITION 


ALL F SEGMENTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN 9TH POSITION 


ALL E SEGMENTS DO NOT ILLUMINATE 


NO CHARACTER DISPLAY IN 8TH POSITION 
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MECHANICAL PRINTER FAULTS 


DEFECT | PROBABLE CAUSE 


ALL CHARACTERS PRINT LIGHT RESET SHAFT ADJUSTMENT INCORRECT; 
VERTICAL ALIGNMENT ADJUSTMENT INCORRECT, 


MOTOR RUNS, NO PRINT RESET SHAFT ADJUSTMENT INCORRECT; 
VERTICAL ALIGNMENT ADJUSTMENT INCORRECT. 


TOO MANY DOTS, OR BOBBIN SUPPORT ADJUSTED TOO FAR FROM PLATEN; 
DOTS BETWEEN LINES MAGNETIC RUBBER FAULTY; 
RESET SPRING BROKEN OR BENT. 


PRINTER JAMS OR WON'T MOVE BOBBIN SUPPORT ADJUSTED TOO CLOSE TO PLATEN; 
MAIN CONTROL CAM-TO-RESET SHAFT BINDING; 
FOREIGN MATERIAL IN POWER TRAIN; 
MOTOR-TO-IDLE GEAR BINDING, 


DOTS MISSING FROM CHARACTER EDGES VERTICAL ALIGNMENT ADJUSTMENT INCORRECT. 


ONE OR TWO CHARACTERS PRINT NEEDLE BROKEN OR BINDING 
MISSING FROM LINE IN NEEDLE GUIDE. 


ONE OR TWO CHARACTERS BROKEN OR BENT PRINT SPRING FOR 
MISSING OR LIGHT RESPECTIVE ANCHOR-AND-NEEDLE, 


SOLID MATRIX, FAULTY MAGNETIC RUBBER; 
ALL DOTS PRINT BOBBIN SUPPORT ADJUSTED TOO FAR FROM РЕАТЕМ. 


ELECTRONIC PRINTER FAULTS 


DEFECT PROBABLE CAUSE 


TOO MANY DOTS, OR 
DOTS BETWEEN LINES 


PRINTER WON'T MOVE 


ONE OR TWO CHARACTERS 
MISSING FROM LINE 


FAULTY BOBBIN} 
BROKEN WIRE FROM Jl TO BOBBIN; 
ABSENT BOBBIN SIGNAL: PUOTN THROUGH РОТОМ, 


PRINTER RUNS CONTINUOUSLY, 
NO PRINT OR FAULTY PRINT 


ABSENCE OF E5510 FROM STROBE} 
ABSENCE OF VSS TO PRINTER; 
ABSENCE OF E3SLO or Е5520, 


PRINTER RUNS NORMALLY, 
NO DOTS PRINT 


of VPR TO BOBBIN ASSEMBLY. 


ABSENCE 


* TO VERIFY AN INDIVIDUAL BOBBIN, SET THE IC DRIVER FIRST, AS INSURANCE THAT 
THE METER TO Rx1; PLACE ONE PROBE IN VPR THE REPLACEMENT BOBBIN WON'T BE DAMAGED 
OF CONNECTOR Jl AND THE OTHER PROBE ON BY A SHORTED DRIVER. 


THE BOBBIN SIGNAL WIRE TO BE TESTED, 

RESISTANCE SHOULD BE APPROXIMATELY 50- MAGNETIC RUBBER VERIFICATION 

TO-60 OHMS. IF THERE IS NO CONTINUITY 

READING ON AN INDIVIDUAL BOBBIN, THEN REMOVE THE ADJUSTING ECCENTRICS FROM THE 
IT MUST BE CONSIDERED OPEN AND UNABLE BOBBIN SUPPORT AND REMOVE THE RUBBER, SUP- 
ТО ENERGIZE. |Е THE METER INDICATES А PORT AND BOBBIN ASSEMBLY, HOLD THE BOBBIN 
SHORT, THE POSSIBILITY EXISTS THAT NOT ASSEMBLY-AND-SUPPORT WITH THE ENDS OF THE 
ONLY IS THE BOBBIN SHORTED AND UNABLE SUPPORT UP; THE STRAIGHT THIN EDGE OF THE 
TO ENERGIZE, BUT THAT IT HAS CAUSED ONE RUBBER SHOULD SUPPORT THE WEIGHT OF THE 

OF THE ІС DRIVERS TO SHORT AS WELLe IF GROUP WHEN TOUCHED TOGETHER, IF IT DOESN'T 
A SHORTED BOBBIN MUST BE REPLACED CHECK REPLACE THE RUBBER, 
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KEYBOARD FAULTS 


KEYSWITCH VERIFICATION KEYSWITCH REMOVAL 

To vERIFY AN INDIVIDUAL KEYSWITCH, DE-SOLDER THE TWO CONTACTS ON THE KEYSWITCH 
SET THE METER TO Rx1 SCALE; PLACE TO BE REMOVED, REMOVE IT FROM TOP OF КЕУ- 
ONE PROBE ON EACH OF THE TWO KEY- BOARD MODULE. INSTALL NEW KEYSWITCH BY ІМ- 
SWITCH CONTACTS ON THE UNDERSIDE SERTING AND SOLDERING. 

OF THE KEYBOARD MODULE. ACTIVATE 

THE KEYSWITCH: О OHMS (CONTINUITY) SELECTOR SLIDER VERIFICATION 

SHOULD REGISTER. [Е NOT, REPLACE 

THE KEYSWITCH. SET METER TO RX] SCALE. 


WHEN VERIFYING THE SELECTOR SLIDERS, 

KEEP IN MIND THAT IT IS POSSIBLE TO READ 
KEYBOARD DISCONTINUITY BECAUSE OF THE DIODES IN 
THE KEYBOARD ITSELF. ІНЕ5Е DIODES PREVENT 
INCORRECT KEYBOARD SCANNING BY THE MOS 
DEVICES BY ENSURING THAT CURRENT FLOWS 
IN ONLY ONE DIRECTION, YOU MUST BE SURE 
THAT THE METER'S PROBES ARE IN CORRECT 
PHASE WITH RESPECT TO THE ANODE AND CATH- 
ODE OF THE DIODE(S). CHECK ALL DIODES: 
THE METER SHOULD SHOW APPROXIMATELY 150 
TO 170 Онм5. 
THE TECHNICIAN SHOULD REFER TO THE WIRING 
SCHEMATIC, WHICH CORRESPONDS TO THE KEY- 
BOARD AT THE LAMINAR CONNECTOR, PLACE THE 
METER PROBES ON THE TRACKS OF THE SELEC- 
TOR TO BE TESTED, AND SWITCH THE SLIDER 
FROM POSITION TO POSITION; THIS SHOULD 
REVEAL CLOSED AND OPEN CONDITIONS: 


FOR EXAMPLE, TESTING THE PRINT/NON-PRINT 
SWITCH IN THE PRINT POSITION, PLACE THE 
PROBES ON TRACKS 5 AND 18, AND MOVE THE 
SLIDER FROM NoN-PRINT TO PRINT AND BACK, 
WITH THE SLIDER OPERATING PROPERLY, AND 
i THE PROBES PLACED CORRECTLY, THE METER 
p| SHOULD SHOW APPROXIMATELY 150 TO 170 
Онм5 IN THE Мом-Ретмт POSITION, AND DIS- 
CONTINUITY IN THE PRINT POSITION. 
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! *| SLIDER CONTACT REPLACEMENT AND CEEANING 


DECIMAL 


DE-SOLDER THE SIXTEEN CONNECTIONS FROM 
THE KEYBOARD PC BOARD TO THE SELECTOR 
SLIDER PC BOARD. REMOVE THE THREE SCREWS 
AND REMOVE THE SELECTOR SLIDER GROUP, 
SLIDE THE PC BOARD AWAY FROM THE ВРАСКЕТ; 
ALL CONTACTS ARE NOW ACCESSIBLE, CLEAN 

| OR REPLACE AS REQUIRED. REASSEMBLE ВУ 

| REVERSING THE ABOVE PROCEDURE. 


–“”. 
— раны ІМРОВТАМТ 


SWITCHES 


| PRINTO 


DO NOT ATTEMPT TO REMOVE THE SLIDERS 
BY ANY OTHER PROCEDURE: YOU WILL ONLY 


BREAK THE SLIDER PC BOARD AND THEN 
HAVE TO REPLACE IT. 
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ЛАА Жа 9 


FAULTS BETWEEN KEYBOARD AND E.C.U. 


VIA BOARD=TO=BOARD CONNECTOR 
(BAD EXTERNAL CONTACTS) 


DEFECT: (THE FOLLOWING DO NOT OPERATE) POS. 


б, GM, #,() 

5, В, смт, 000 

4, sl, ст, OO KEYS; NON-PRINT 
5, T1, %, О KEYS; PROG* 

2, -1, т, 9 KEYS; АСС 

1, +1, X, 8 KEYS; R/0 0 9 

=, А, 7 КЕУЗ; К/О @ 5 


ALL DECIMALS SAME AS О SETTING 


NO EFFECT 


NO EFFECT 
NO EFFECT 


1,2,5,4,5,6,(2) keys; DECIMAL 0 +, FL 
-,%1,-1,11,51,К,6М,%2/5Т,-2/к KEYS; DECIMAL 6 2, 6, Н 
ЛХ, т, %,6Т,смт,%,т2/А,52/в KEYS; DECIMAL 6 +, 4, 6 
7,8,9,0,00,000,C2, СЕ: СА KEYS; DECIMAL @ Н, D 
NON-PRINT; ACC, PROG*; R/O @ 5,9 


NO EFFECT 


NO EFFECT 20 
NO EFFECT 
NO EFFECT 


3 LOGOS 45PD ONLY. 


amb Бб жад Па Ш ых Doc 
М Го [мя [а іы [оі- [о = თ) eB] Wipro] 
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E.C.U. LAYOUT 
LOGOS 43 PD/45 PD 
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ELECTRONIC COMPONENTS LIST 


CODE 


CPU 
1М542/10 
BDX33 
ULN2003/1,2 
C.R. 


0000/1-7 
0019 
0049 
0029 
0005/1-11 
0009 


(RESISTORS АРЕ 
RO10 

ROOO 

RO89 

R107 
R115/1-12 
R180 

R119 
R121/1-5 
R124 
R129/1,2 
R137 
R145/1-5 
R220 

R218 


C001 
C102 
C203 
C101/1,2 
C299 
C000 
с056 
С150 
с002 


4865990 
4855810 
4846776 
4855805 
4874655 
4866008 
4849504 
4848504 
4457497 


4800250 
4801112 
4801115 
4801158 
4801500 
4814715 


ЖА UNLES 


4912045 
4922550 
4925710 
4924470 
4924778 
4927050 
4924958 
4925058 
4925170 
4925570 
4925690 
4926058 
4934131 
4944056 


5005197 
5005221 
5037454 
5041960 
5054943 
5056312 
5070871 
5070886 
5070904 


298837 U 
297498 V 
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PART NUMBER 


мч е C, [TI T = < 


о IN ლ XA — > 3 


Ü აი ას < ლ = = = = @ > = = G 


о о = Ü rN r> mr 


IDENTIFICATION 


(МЕС) 01205С 

VoLTAGE REGULATOR 

NPN DARLINGTON VoLT REG 
IC DRIVERS 

CERAMIC RESONATOR 455 KHz 
CMOS INVERTER 4049AE 

NPN TRANS: BC237B 

PNP TRANS: BC307B 

PNP TRANS: RCP704B 


1N4002 DIODE 
1N753A ZENER 
1N751A ZENER 
1N966B ZENER 
1x8055 DIODE 
1N968B ZENER 


SPECIFIED) 

10 OHM 
22 OHM 
470 OHM 
2.7 KOHM 
5.6 Конм 
1 MEGOHM 
8.2 Конм 
10 Конм 
15 Конм 
22 Конм 
47 Конм 
100 Конм 
1.2 Конм, 
1.0 Конм, 


ZW 
XVI 


.047 UF (FILM) 
0.1 UF (FILM) 

10 UF @ 25V 

100 UF @ 50V 
3300 UF @ 40V 
10 UF @ 50V 

56 PF (CERAMIC) 
150 PF (CERAMIC) 
470 PF (CERAMIC) 


COMPLETE E.C.U. (МЕС) 
BOARD=TO=BOARD CONNECTOR 


466. 58. 2 


UNIT PARTS LIST 


298892 U (L43PD) 


QAM" 29089) Е (145 PD) 


297113 М 


072879 E— — 


298857 С (LA3PD) 


298858 R (L45PD) in i 


298947A 


297110 М 
297445 $ 
298889 Н 


көтен DUST COVER 
297442 X 298952 წ ж Lag 297276 6 
297444 7 P 
с A2 <> 


297436 R (grommet) 
297433 N (clip) 
297435 Q (bail) 


920314 S 


297097 R 


—297458 F 
5785020 at ыы 


5102180 А 


297423 L 
22297325 2 


297104 v (LL 298833Y 
925603 W 297491 R 
JJ б 297577 \ 
M 298837 Un тт 
გ ©) 19 ს 
1 -2975 ^y " е: 
: SPACER : : ° 
үле” © 297422 К 
т.ғ” _— „5417555 H 
өте USJ a 297421 J 
966321 T— < 


938212 3—5 


? 


297305 Е 


920055 
297469 А 


072880 U 


133129 D AUSTRALIA 
133134 D EUROPE 
133133 C NORTH AMERICA 


5785852 G 
5785866 A 


ғ 
[p завово U 


*L43PD ONLY 
хх 2970969: 
375 тА (а! PDmodels) 
XXX AS NECESSARY 


298946 H 7 


072881 R~ 
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ARA та О 


940366)“ СР e C) И 


920005 2 š 
297383 ს 
297474 X 


(BLACK) 


PRINTER PARTS LIST 


LUBRICATION POINTS — USE SMALL AMOUNTS OF LUBRICANT 


А- LUBRICATE WITH GREASE å = LUBRICATE WITH OIL ( 


298950 К 


Available 
from Sales 


297374 А 


297394 Х 


297511 L 


«о 


2973646 


Ж. "orn 


1 ` 
< 
„თ 
/ 


297392 V 


924709 F—— B 
` 


297534 K 297409 F 399605 R 


Ф » 


945230F 


297415 L 


-297358 J ( 
297404 S 


2974|4 K 


297530T 


5436995С 
297330 А 
297401 X 
297402 Ү 
297512 5785741 6 
ç 
924841K À 
297400 А’ 
297385 W 
Pa 297419 Y 
297403 Z 940230 Е 
940324 G 
967321 U 924707U 297357 H 297419 9203145 938212 5 297466 Х 938212 5 ( 
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KEYTOPS LIST 


073813 M 073812 L 0738240 073825 R 073829 V 073832 Q 


(5) 


07381 K 073826 J 


(USA) 


298841 G 297507 2 


297177 V 


073833 R 


073835 К 


073836 L 


298839 Е 073837 М 


298842 H 073814 N 073830 S 297181 J 297182 К 


073820 Y 073818 S 073827 K 073840 C 297178 E 


O738|4N 073812 L 0738240 073825 R 073829 V 073832 Q 


(EUR) 


073813 М 073823 P 


073828 U 


297177 V 073833 R 


298838 Да) 0758355 К 


073996М 
NEG 
298839 E 


298840 K 


073836 L 


073837 M 


298842 H 0735811 К 


073822N 0738305 


297181 J 297182 К 


073820 Y 073818 5 073827 К 073831 P 297178 E 
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KEYTOPS LIST 


073813 M 073812 L 073824 Q 073825 В 073829 V 073832 Q 


(USA) 


2988416 297507 2 073828 0 2ӨТІТТҮ 073833 К 


298843 А 
298838 D 


298844 В 


298839 E 298845 C 


298842 H 073814 М 073811 К 073826 J 073830 S 297181 J 


297182 K 
073820 Y 073818 S 073827 K 075840 C 297178 E 
073814М 073812 L 073824 Q 073825 Н 073829 V 073832 0 
073813 % ს 073823ჩ 073828 0 297177 N 073833 R 


298838 0 298843 А 


5 


298844 8 


298845 C 
298839 Е 


298840 К 298846 0 


298842 Н 0735811 К 


073822 М 073826 J V 0738305 297181 J 


297182 K 


073820 Y 073818 S 073827 K 073831 P 297178 Е 
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— 


RECOMMENDED PARTS LIST 


LOGOS 43PD/45PD 


PART NUMBER QTY 


298837 
297505 


5436995 C 


297530 
297523 
297524 
297525 
( 297526 
297527 
297498 
297461 
297492 
298947 
297466 
945121 
508051 
945520 
680554 
297550 


5102180 А 


297096 


U 
E 


- 
0 
R 
J 
K 
L 
V 
3 
J 
A 
X 
N 
E 
H 
E 
A 


0 


—-— Мм NN N — = NN — — — = = 


UN м -а 


ПЕЗСЕТРТТОМ 


COMPLETE E.C.U. (МЕС) 
PRINTER GROUP 

MOTOR (BUHLER) 

PRINT NEEDLES 

TRANSFORMER GROUP  220V 
TRANSFORMER GROUP  100V 
TRANSFORMER GROUP 115V 
TRANSFORMER GROUP 125V 
TRANSFORMER GROUP  240V 
BOARD-TO-BOARD CONNECTOR 
KEYSWITCH 

KEYTOP SPRING 

DISPLAY TUBE MOUNTED ON PC BOARD 
BOBBIN ASSEMBLY COMPLETE 
CLIP, STROBE DISC SHAFT 

GEAR SHAFT SPRING 

CLIP, PAPER FEED GEAR SHAFT 
NEEDLE GUIDE SPRING 

STROBE GROUP COMPLETE 


MAIN AC SWITCH 


FUSE: 575 МА; ALL DISPLAY MODELS 
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ес 
025007 RW | 85“ 


THIS PHOTO SHOWS THE EXTENSION CABLES 
INSTALLED ON THE DISASSEMBLED MACHINE, 
WHICH CAN BE OPERATED NORMALLY WHEN 


CONNECTED IN THIS MANNER. ALL CONNECTORS 
ARE KEYED FOR PROPER INSERTION, 


L40/42 KIT:025008 S, 
plus PD cable: 
025005 Р 


А NEW CABLE HAS BEEN ADDED TO THE TECHNICIAN'S KIT: 
STAC cope 025005 P CONNECTS THE TRANSFORMER MODULE 
(POWER SUPPLY) AND THE E.C.U. THE L40/42 caBLES 
(STAC cope 025008 S) IS STILL REQUIRED FOR THE 
PRINTER AND E.C.U. 
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OL SECTION 


IN THIS SECTION THE TRANSFORMER, POWER SUPPLY AND MOTOR CIRCUITS WILL BE 
EXPLAINED IN DETAIL. READ THE PARAGRAPHS, IN ORDER, AND STUDY EACH OF THE 
ILLUSTRATIONS AS THE CIRCUITS ARE CONSTRUCTEDe YOU SHOULD HAVE А GOOD 
WORKING KNOWLEDGE OF ALL DISCRETE CIRCUITRY UPON COMPLETION OF THIS SECTION. 


KEEP IN MIND: ALL STATED VCF: +22 то 40 VDC 
VOLTAGES ARE NOMINAL AND VSS: +10 VDC + 5% 
MAY VARY. VPR: +18 VDC + 15% 


[TRANSFORMER] з 
|сом Г TACLOI 


REGARDLESS OF THE LINE INPUT OF THE TRANS- | 


ооу 


ACLO2 


FORMER, THE OUTPUT SHOULD BE 22 то 40 VOLTS 


АС AT CONNECTIONS ACLO1 AND ACLO2. 1280 
оу 
240 
iJ 
L= 
ee VCF (+22 то 38V) 
(TRANSFORMER! 


| сом 
THIS AC voLTAGE IS NOW RECTIFIED BY THE | 
FOUR DIODES, YIELDING VCF (+38 VDC). THIS | 
ОС voLTAGE IS PULSATING AND MUST ВЕ fey 
"FILTERED" TO A CONSTANT DC VOLTAGE. 220 
240V 


(Стек еке ж 

| TRANSFORMER | )3 

ТО FILTE "LEVEL" THE PULSATION ОС COM 
ILTER OR "LEVEL L | на 


VOLTAGE, AN ELECTROLYTIC CAPACITOR (C299) | 


IS PLACED IN THE CIRCUIT WHICH WILL | 
I00V 


ACCEPT THE PEAKS IN THE ОС voLTAGE BUT ШЕ 
DISCHARGE АТ А CONSTANT RATE, THUS FILTER- гоу 

240У 
ING THE +58 VOLTS TO А CONSTANT LEVEL. L гаар 
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Е.С), VOLTAGE 
REGULATOR 


BEFORE THE VOLTAGE CAN BE APPLIED TO 


names 
THE MOS DEVICE, IT MUST BE REDUCED –“ 
| сом 
TO У55: APPROXIMATELY +10 VDC. Тн15 

| 


lioov 
UEM 


ULATOR LM342/10, WHICH WILL HAVE VCF 1125У 
220У 


AS INPUT (+58 VDC, PIN 1), AND АМ ii 
oUTPUT оғ VSS (+10 VDC, PIN 2). PIN 


IS DONE BY A MONOLITHIC VOLTAGE REG- 


VGG (0 V.D.C.) 


3 15 VGG (SYSTEM GROUND: ZERO VOLTS). 


FROM THE TIME AT WHICH CORRECT VOLTAGE IS APPLIED TO THE MOS DEVICE, THERE 
IS А 50 MILLISECOND DELAY BEFORE PRINTING, WHICH IS CAUSED BY THE Р.О.1. 
CIRCUIT. 

AS THE VOLTAGE REGULATOR LM342/10 RECEIVES VCF (+38 VDC), THE REFERENCE 
POINT АТ Р.0.1. WILL BEGIN TO RISE. THIS CURRENT WILL BE APPLIED То THE CPU 
AT PIN 59. ZENER DIODE 0029 WILL CONDUCT VOLTAGE THROUGH RESISTORS RO89 
AND R220 то VGG, THUS TURNING ON THE BASE-EMITTER JUNCTION OF NPN TRANSISTOR 
T1 THROUGH RESISTOR R115/11. As T1 TURNS ON, THE VOLTAGE Р.0.1. WILL BE 
REMOVED FROM THE MOS DEVICE BECAUSE IT IS SWITCHED TO REFERENCE (VGG). THIS 
WILL ZERO AND RESET THE CPU, AND THE MACHINE WILL PRINT ZEROES AS SELECTED 
ON THE DECIMAL SWITCH, AND "С" INDICATING CLEAR. 


E.C.U. VOLTAGE 
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lioov 
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| ом 
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VGG (O VDC) bs 
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Continued 


POWER ON VSS (10V. APPROX.) 


VCF 


(CAPACITOR COO2 PREVENTS "RINGING"! 
OF TRANSISTOR Т1.) 
TO FULLY UNDERSTAND THE ACTION OF 


TRANSISTOR Т1 AT THE MOMENT OF 
РомЕв-0м INITIALIZE, NOTE THE 
ACCOMPANYING GRAPHS. THE FIRST 
GRAPH SHOWS THE VOLTAGE RISE OF 
VCF то +38 VDC WHEN THE MACHINE 
IS TURNED ONe NOTICE! NOT UNTIL 
VCF REACHES +10 VDC wILL 
TRANSISTOR T1 TURN ON (DELAYED POWER OFF 
SLIGHTLY BY С000), REMOVING 
Р.0.1. FROM THE MOS DEVICE AND 
CAUSING PowER=ON INITIALIZE. 

IF VCF props BELOW +10 VDC For 
ANY REASON (INCLUDING MACHINE 
SHUT-OFF) T1 IMMEDIATELY TURNS 
OFF, APPLYING Р.0.1. TO PIN 39, 
RESETTING THE MOS. THE SECOND 


GRAPH SHOWS THIS APPLICATION OF 


Р.0.1. UPON A VOLTAGE DROP IN VCF. 
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BECAUSE OF THE SWITCHING OF THE MOS DEVICE , THE LOADS ОМ THE OUTPUT OF THE ( 
POWER SUPPLY VARY DURING MACHINE OPERATION. THIS "NOISE" OR VARIANCE IN THE 
VOLTAGE COULD CAUSE PEAKS OR "SPIKES" IN THE VOLTAGE OF THE POWER SUPPLY, 

AND MALFUNCTION OF THE MOS DEVICE „ А DECOUPLING CAPACITOR IS INSTALLED IN 

THE CIRCUIT TO ELIMINATE THE POSSIBILITY OF INTERFERENCE FROM HIGH FREQUENCY 


NOISE. THIS DECOUPLING CAPACITOR IS C203, 


E.CU. VOLTAGE 
REGULATOR 


(+22 TO 38V. | 
ver ) ! LM342/10 


--- POL 


FIT 
TRANSFORMER | 3 
га 


| 
| сом 


lioov 


RIIS/II 


VGG (O V.D.C.) 


A BYPASS CAPACITOR (COO1) HAS BEEN INCLUDED ТО ELIMINATE "FEEDBACK" OR OSCILL- 
ATION OF THE VOLTAGE REGULATOR 1М542/10. ALSO, RADIOS AND OTHER RF DEVICES MAY 
BE AFFECTED IF THIS CAPACITOR WERE NOT PRESENT. 


E.CU. VOLTAGE 
REGULATOR 


| 
LI Lm342/10 


21 VSS (+10V. APPROX.) 
O 


TRANSFORMER! 
ищи 


| сом 


| 

| 2 
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| 4 

ооу 2 
25У т 36 
Lan 8 N.E.C. 35 
|240У [81571 ] + 324 
L 10 аа Ма 33 

— на по паша 11 

12 

13 


VGG (0 V.D.C.) 
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A PROTECTION CIRCUIT HAS BEEN INCORPORATED SO THAT THE POWER TO THE MOS DEVICE 
WILL BE SHUT OFF IF VCF BECOMES TOO LOW IN VOLTAGE. IF THIS CONDITION WERE МОТ 
CHECKED, AND THE POWER SUPPLY VOLTAGE DROPPED BELOW THE MINIMUM, THE MOS DEVICE 
COULD NOT RETAIN CORRECT INFORMATION, OR OPERATE PROPERLY, AND THE OPERATOR 
WOULD GET ERRONEOUS INFORMATION, 

If VCF DROPS TOO LOW, CAPACITOR СООО WILL DISCHARGE THROUGH DIODE 0003/10 то 
THE LOAD OF THE MOS. THIS WILL PULL THE VOLTAGE FROM ZENER DIODE 0029, THUS БЕ- 
MOVING THE VOLTAGE FROM TRANSISTOR Т1 AND TURNING IT OFF. Т1 TURNS OFF, AND 
ALLOWS THE VOLTAGE TO BE PRESENT AT POINT P.0.I. WHEN VCF AGAIN RISES, CAPACI- 
TOR СООО WILL CHARGE UP THROUGH RESISTOR R220. AT THE SAME TIME, THE ZENER 
DIODE DO29 wILL NOW CONDUCT AND APPLY VOLTAGE TO THE BASE-EMITTER JUNCTION OF 
Т1, SWITCHING P.0.I. ro VGG: О VDC. IT IS TRUE THAT ALL TOTALS ARE LOST, BUT 
THE MACHINE WILL FUNCTION PROPERLY BECAUSE OF CLEARING AND ZEROING AT THE TIME 
OF POWER RETURN. 

PLEASE NOTE THAT FROM THE POWER SUPPLY THERE ARE TWO LINES: VGG (Zero VDC) AND 
VCF (+58 VDC). VCF wILL BE USED TO RUN THE PRINTER, AFTER IT HAS BEEN REGULATED 


TO A VOLTAGE WHICH WILL BE DISCUSSED NEXT. 


E.C.U. VOLTAGE 
REGULATOR 
EET 


LM342/10 


VCF (+22 TO 38V) 


VSS (+10V. APPROX.) 
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AS INDICATED IN THE MOTOR CIRCUIT DIAGRAM, VCF (+38 VDC) wILL ENTER THE MOTOR 
VOLTAGE REGULATOR AND EXIT AS VPR (418 VDC). THE REGULATION WILL BE DISCUSSED 
LATER AS WILL THE OPERATION OF THE IC DRIVERSe А SIGNAL FROM THE CPU MOS 
DEVICE (PIN 38, PRINT ON-OFF) STARTS AND STOPS THE PRINTER MOTOR BY MEANS 

ОЕ THE IC DRIVER ULN2003/2. THE REASON FOR USING THE ІС DRIVERS IS THAT THEY 
CAN CONTROL A GREATER CURRENT THAN CAN THE MOS DEVICES. 

WITH THE MACHINE ON AND THE PRINTER NOT RUNNING, THE MOTOR CIRCUIT IS OFF 
BECAUSE TRANSISTOR T4 IS МОТ ALLOWING THE MOTOR VOLTAGE REGULATOR BDX33 TO TURN 
ом. THIS IS DONE BY APPLYING 0 VDC FROM THE CPU MOS реуісе (PIN 58, PRINT ON-OFF), 
CAUSING А HIGH=GAIN DARLINGTON SWITCH TO REMAIN OFF. THE RESULT IS THAT УСЕ 
(458 VDC) REMAINS AT THE BASE OF T4. T4 IS OFF, PREVENTING THE MOTOR VOLTAGE 
REGULATOR FROM PRODUCING VPR (418 VDC) BECAUSE ITS BASE-EMITTER JUNCTION IS 
TURNED OFF. АТ THE SAME TIME THE COLLECTOR IS AT VCF (+38 VDC). WITH THE MOTOR 


AT REST, ІТ IS IMPORTANT TO КЕЕР IN MIND THAT THE SIGNAL MOTNP 15 AT +58 VDC. 
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WHEN THE MACHINE IS REQUIRED TO PRINT, THE CPU MOS DEVICE MUST TURN 


ON THE MOTOR. PIN 58 OF THE CPU (PRINT ON=OFF) SWITCHES HIGH (TO VSS). 


WHEN THIS HAPPENS, THE IC DRIVER WILL SWITCH MOTNP To VGG (0 VDC). 


THIS WILL PRESENT О VDC TO THE BASE BIAS NETWORK OF PNP TRANSISTOR Т4. 


CURRENT WILL NOW FLOW THROUGH Т4, ALLOWING THE MOTOR VOLTAGE REGULATOR 


BDX33 TO TURN ON, AND PRODUCE VPR (+18 VDC) TO RUN THE PRINTER MOTOR. 


49 


466.3822 


То FURTHER CLARIFY THE MOTOR CIRCUIT, PRINTER ON AND OFF, WHEN PIN 58 ОМ THE 
CPU 1S Low (O VDC), THE ІС DRIVER PIN 10 WILL BE AT VCF: +38 VDC. IN THIS 
CONDITION, THE MOTOR IS OFF BECAUSE T4 IS OFF. IF PIN 10 ON THE IC DRIVER 
(MOTNP) 1s at VCF (+38 VDC), PINS 5 AND 6 ON THE IC DRIVER WILL ALSO BE HIGH 
BECAUSE VCF WILL CONDUCT THROUGH DIODE 0003/11. IF PINS 5 AND 6 ARE HIGH, THE 
DARLINGTON ARRAY IN THE IC DRIVER WILL SWITCH ON; THIS WILL REFERENCE THE OUT= 
PUT PINS 11 AND 12 (MOTN) то VGG (O VDC). 

WHEN PIN 38 ON THE CPU IS HIGH (+10 VDC) IT WILL SWITCH THE DARLINGTON ARRAY 
(PIN 10) TO REFERENCE (O VDC), WHICH WILL TURN ON TRANSISTOR T4 AND START THE 
MOTOR, AS DESCRIBED. AT THE SAME TIME, THROUGH DIODE 0005/11, INPUT PINS 5 
AND 6 WILL ALSO ВЕ AT REFERENCE (O VDC). IN THIS CASE, THE DARLINGTON ARRAYS 
FROM PINS 5 AND 6 WILL BE SWITCHED OFF. IN THIS CONDITION PINS 11 AND 12 WILL 
BE HIGH, ALLOWING CURRENT TO BE PRESENT FROM THE BASE OF THE MOTOR VOLTAGE 
REGULATOR. AS A RESULT, MOTOR START AND STOP, AND BRAKING, CAN BE CONTROLLED 
BY USING ONE PIN (РІМ 38) FROM THE CPU MOS пЕУТСЕ. 


MOTOR 
VOLTAGE 
REGULATOR vestis vibe) 


[ 
2 
3 
4 
5 
6 
7 
8 
9 


PRINTER 


V 0003/11 


[8150] 


мотм 


МОТНР 


FOUR SECTIONS WERE OMITTED FROM THE MOTOR CIRCUIT AS DESCRIBED TO THIS POINT: 


A, A CIRCUIT TO CONTROL THE VOLTAGE REGULATOR. UNCONTROLLED, THE DARLINGTON 
ARRAY IN THE REGULATOR WOULD CAUSE A CONTINUOUS INCREASE IN VOLTAGE (VPR) To 
THE MOTOR, INSTEAD OF A STABLE +18 VDC; 


В, А PROVISION FOR EXTERNAL ADJUSTMENT OF PRINTER MOTOR SPEED. THIS IS DONE 
BECAUSE OF THE VARIANCE OF MOTOR VOLTAGE REQUIRED IN DIFFERENT PRINTERS. 
OPTIMUM PRINT QUALITY IS ACHIEVED AT UNIFORM PRINTER SPEEDS; 


C, A CIRCUIT TO ALLOW VPR (+18 VDC) To ATTAIN ITS OPERATING VOLTAGE AND TO 
MAINTAIN THIS VOLTAGE AT A CONSISTENT LEVEL, REGARDLESS OF VARIATIONS IN LOAD; 


D, DYNAMIC BRAKING OF THE PRINTER MOTOR TO PREVENT COASTING, WHICH COULD CAUSE 
THE PRINTER TO RUN PAST THE PROPER Е5510/Е5510 STARTING POINT. THIS WOULD CAUSE 
THE PRINTER TO CYCLE TO THE NEXT STARTING POINT BEFORE PRINTING COULD BEGIN. 
THIS CIRCUIT ALSO HELPS SUPPRESS RFI (NOISE) GENERATED BY THE PRINTER MOTOR. 
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VPR MUST BE CONTROLLED TO PREVENT IT FROM RISING ABOVE +18 VDC WHEN THE MOTOR 
IS RUNNING. THIS IS DONE Bv NPN TRANSISTOR Т5 THROUGH THE BIASING NETWORK AS 


SHOWN BELOW. T5 ESTABLISHES THE BASE CURRENT OF THE MOTOR VOLTAGE REGULATOR, 


MOTOR 
те VOLTAGE 
; REGULATOR 


VPR (+ 18 V.D.C.) 


VGG (O V.D.C.) 
MOTN 


А ZENER DIODE (0019) IN THE REGULATION CIRCUIT ESTABLISHES THE REFERENCE FOR 
THE MOTOR VOLTAGE REGULATOR BDX33. THE ZENER DIODE WILL NOT CONDUCT UNTIL AN 
OPERATING VOLTAGE OF +6 VDC HAS BEEN REACHED BY THE BASE-EMITTER JUNCTION OF 
TRANSISTOR T5. THIS ENSURES THAT VPR (+18 VDC) IS MAINTAINED AT THE CORRECT 


OPERATING VOLTAGE RANGE. 


MOTOR 
ы VOLTAGE 
(+22 TO38V.) REGULATOR VPR (+ 18 V.D.C.) 


MOTN 
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EXTERNAL ADJUSTMENT OF THE VOLTAGE TO THE PRINTER HAS BEEN MADE POSSIBLE BY 
INCLUDING THREE RESISTORS (R129/2, R137, AND R145/5) PLACED IN PARALLEL IN 
ІНЕ CIRCUIT WHICH CONTROLS THE PUTPUT OF VPR (+18 VDC). Bv REMOVING FROM THE 
CIRCUIT ANY COMBINATION OF THESE RESISTORS (THUS CHANGING THE VOLTAGE), THE 
TECHNICIAN CAN OBTAIN THE PROPER PRINT SPEED TO MAINTAIN OPTIMUM PRINTING 
QUALITY. MOTOR 


7 VOLTAGE 
(+22 TO38V.) REGULATOR 


№66 (O V.D.C.) 


AS PREVIOUSLY MENTIONED, A CIRCUIT IS INCLUDED THAT WILL DYNAMICALLY BRAKE OR 
STOP THE MOTOR TO PREVENT ITS COASTING PAST THE PROPER STARTING POINT. То DO 
THIS, TWO THINGS MUST BE DONE: THE MOTOR CIRCUIT MUST BE TURNED OFF; AND THE 
REGENERATIVE MOTOR CURRENT (DUE TO COASTING) MUST BE ELIMINATED. 
WHEN MOTNP HAS BEEN SWITCHED TO +38 VDC (CAUSING TRANSISTOR T4 TO TURN OFF), 
THE MOTOR VOLTAGE REGULATOR WILL ALSO TURN OFF; HOWEVER: 
REGENERATIVE VOLTAGE IN THE MOTOR CIRCUIT MUST BE ELIMINATED. THIS IS DONE BY 
DIODE 0000/5, wHICH PULLS VPR (+18 VDC) ro REFERENCE ZERO (V66, via MOTN) AND 
ADDS A HIGH LOAD TO THE MOTOR. THIS LOAD FUNCTION IMMEDIATELY CAUSES THE MOTOR 
TO STOP. RESISTOR КОТО IS THE CURRENT-LIMITING DEVICE FOR THE PROTECTION OF 
THE IC DRIVER. 
MOTOR 


Ж” VOLTAGE 
вггтозву) REGULATOR 


VPR (+ 18 V.D.C.) 


(00-0050 m-— 


PRINTER 
Г. E3520 Аба 
+. TOH 
Го JE3SLO а 
| С 163510 ary 
| I 
VPR L ТУРЕ 
Го 153 
| I(OV.D.C.) (м) 
vec L- 
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THIS PART OF THE DISCUSSION IS ON THE OPERATION OF THE ІС DRIVERS, ULN2003/1 
AND ULN2003/2, IN CONJUNCTION WITH THE CPU MOS DEVICE. 


THE IC DRIVERS ARE SIMPLY A LOW VOLTAGE SWITCHING DEVICE TO CONTROL HIGH 
VOLTAGE OUTPUT. WITH THIS IN MIND, CONSIDER ONE SEGMENT OF ONE OF THE DRIVERS. 


IF THE INPUT SIGNAL FROM A SOURCE ON PIN 3 IS O VDC, THE DARLINGTON ARRAY CAN- 


NOT TURN ОМ, AND PIN 14 WOULD BE АТ ITS RESPECTIVE SUPPLY VOLTAGE. 


LOGIC SCHEMATIC 
DIAGRAM 


DIAGRAM 


Ж THIS DIODE LIMITS "INDUCTIVE KICKBACK" TO +38 
VDC WHEN A BOBBIN IS DE=ENERGIZED. 


IF THE INPUT SIGNAL (PIN 3) IS SEVEN TO EIGHTEEN VOLTS, THE DARLINGTON ARRAY 


WOULD TURN ON, AND PIN 14 WOULD BE АТ О VDC. THE RESPECTIVE SUPPLY VOLTAGE 
WOULD BE PULLED TO GROUND (VGG). 
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То FULLY UNDERSTAND THE OPERATION OF THE ІС DRIVERS ІМ RELATION TO THE CPU, 
FOLLOW THE EXPLANATION AND DIAGRAMS THAT FOLLOW: 

ASSUME THAT THE MACHINE IS ОМ AND THE PRINTER AT REST. PIN 7 оғ ULN2003/2 
(THE SIGNAL FOR PRINT ÜN-OrF FROM CPU PIN 38) IS АТ O VDC (VGG). THE DARLING- 
TON SWITCH IS OFF, SO MOTNP (PIN 10) IS NOT REFERENCED TO VGG: ІТ IS АТ +38 


VDC, THEREFORE TRANSISTOR T4 IS OFF, AND THE MOTOR VOLTAGE REGULATOR IS OFF. 


SCHEMATIC 
Говтс DIAGRAM 
DIAGRAM 
ULN2003/2 


PRINT ON-OFF 
INPUT 
FROM CPU 


(10 VOLTS) 


| REFERENCED 
(Оов +10 VDC) | TO VGG) 
| 
PRINTING | УУ Seco | 
+10 VDC 
WITH THE MACHINE ON AND THE PRINTER O VU -- 
AT REST, PIN 38 (PRINT Ом-ОғЕ) IS АТ +58 VDC 
О VDC, AND МОТМР (то Т4) WILL BE АТ Е VDC 
+58 VDC: MOTNP 


WHEN THE MACHINE IS REQUIRED TO PRINT, PRINT ON-OFF 
PIN 58 SWITCHES HIGH (TO VSS), AND THE +10 mf 
DARLINGTON SWITCH OF THE IC DRIVER WILL 0 VDC 


CONNECT MOTNP To VGG == CAUSING Т4 TO 


TURN ON THE MOTOR VOLTAGE REGULATOR +38 VDC 
(REVIEW ITEMS 9 AND 10): 0 VDC 
MOTNP 
ÅT THE COMPLETION OF THE PRINT CYCLE, рр. qm 
PIN 38 RETURNS TO О VDC, THE IC priver +10 VDC 
SWITCHES OFF (CAUSING MOTNP TO RETURN 0 VDC 
TO +38 VDC), AND Т4 TURNS OFF THE MOTOR 


° %58 VDC 
VOLTAGE REGULATOR: О ж М, MOTNP 
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ONCE THE MOTOR CIRCUIT HAS TURNED ON AND THE PRINTER STARTS TO RUN, THE 
STROBE DISC GENERATES DOT=PRINT SIGNALS WHICH INFORM THE CPU THAT THE 
PRINTER IS REQUESTING INPUT. THE CPU MOS DEVICE WILL OUTPUT TO THE IC 
DRIVERS EITHER VGG or VSS: O or +10 VDC. AS PREVIOUSLY EXPLAINED, AN ІМ- 
PUT OF O VOLTS TO THE DRIVERS WILL PREVENT THEM FROM SWITCHING TO GROUND 
ANY SIGNAL APPLIED TO THEIR "OUTPUT" SIDE. CONVERSELY, AN INPUT OF +10 
VOLTS TO THE DRIVERS WILL CAUSE THEM TO SWITCH THEIR "OUTPUT" SIDE TO 
GROUND. IN THE CASE OF THE BOBBINS (PINS 1 THROUGH 7 AND 10 THROUGH 16 
OF ULN2003/1, AND PINS 1 THROUGH 3 AND 14 THROUGH 16 OF ULN2003/2), IT 
15 VPR THAT IS EITHER ALLOWED TO REACH GROUND OR PREVENTED FROM REACHING 
GROUND, AS FOLLOWS: 

VPR IS APPLIED TO ONE SIDE OF ALL BOBBINS. WHEN THE OTHER SIDE OF A 
BOBBIN IS SENT TO GROUND (VGG) BY THE DRIVERS, THAT BOBBIN IS ENERGIZED, 
AND WILL INTERRUPT THE MAGNETIC FIELD HOLDING THE ANCHOR AND PRINT NEEDLE: 
А DOT WILL PRINT. ІМ THE EXAMPLE BELOW, PRINTED DOTS WILL RESULT FROM 


ENERGIZING THE FIRST, THIRD, FOURTH, SEVENTH, EIGHTH AND TENTH BOBBINS. 


оо 40 0 PUN- 


+10 VDC 


+10 VDC |, 
+10 VD 3 
4 

5 

6 

T 

8 

VGG 


RR 


THE TIMING DEVICE FOR THE CALCULATOR 
CERAMIC RESONATOR AND CMOS INVERTER, 


NENTS. THE RESONATOR AND ONE SEGMENT 


Ow O + O OQ + GI ა — 


N.E.C. 


C.P.U. 


VGG 


IS A CLOCK CIRCUIT WHICH INCLUDES A 


IN ADDITION TO SEVERAL DISCRETE СОМРО- 


OF THE INVERTER (WITH ASSOCIATED BIAS 


COMPONENTS) FORM AN OSCILLATOR, WITH THE RESONATOR PROVIDING FEEDBACK AT 


THE SPECIFIED FREQUENCY OF 455 KHz. Capacitors C150 AND CO56 АСТ AS HIGH- 


FREQUENCY SHUNTS, TO PREVENT OPERATION AT OTHER THAN SPECIFIED FREQUENCY. 


A SINEWAVE CAN BE OBSERVED USING AN OSCILLOSCOPE at (1) apove. IF OBSERVED 


AT point(2), IT WOULD RESEMBLE THE SECOND WAVEFORM BELOW: NEARLY A SQUARE- 


WAVE. THIS SIGNAL IS FED TO ONE MORE SEGMENT OF THE INVERTER, WHICH WILL 


"SQUARE" THE WAVE <6). SO THAT THE FINAL CLOCK SIGNAL SENT ТО PIN 42 


ОЕ THE CPU Looks Like) - 


WAVEFORM АТ RESONATOR 
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INTERMEDIATE WAVEFORM 


FINAL CLOCK SIGNAL 
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А5 DISCUSSED ON PAGES 24 AND 25, THE 
CALCULATOR HAS A VACUUM DISPLAY TUBE. 
TO OPERATE THIS DISPLAY, FOUR SPECIAL 
CIRCUITS ARE REQUIRED. 

THE FIRST IS SIMPLY A 3.8 VoLT AC 
SUPPLY FOR THE FILAMENT, DIRECT FROM 
THE TRANSFORMER SECONDARY VIA FIL4 
AND FIL5. 


THE SECOND CIRCUIT IS THE CONTROL CIRCUIT 
PROVIDED BY THE CPU MOS DEVICE. ІТ DETER- 
MINES WHICH SEGMENTS AND CHARACTERS WILL 
BE ILLUMINATED DURING SCANNING OF THE DIS- 
PLAY TUBE. [HE DISPLAY CONTROL CIRCUIT 
CONSISTS OF EIGHT SEGMENT LINES AND THIR- 
TEEN CHARACTER LINES. NOTICE THAT MANY OF 
THE SAME LINES GO TO THE KEYBOARD. THIS 
PRACTICE WORKS BY A SORT OF TIMESHARING, 
WHERE THE CPU SPENDS APPROXIMATELY ONE 
QUARTER OF THE TIME CHECKING THE KEYBOARD 
FOR ENTRIES, AND THE REST OF THE TIME 
OPERATING THE DISPLAY. THIS PROCESS IS 
PART OF THE MICROPROGRAM AND CANNOT BE 
OBSERVED. 


FILS 


FIL4 
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THE THIRD CIRCUIT IS FOR A NEGATIVE REFERENCE VOLTAGE WHICH IS REQUIRED TO 
LIGHT THE TUBE AS PREVIOUSLY DESCRIBED. THIS NEGATIVE VOLTAGE 15 VDISP, AND 
IS -20.0 VDC. 

THE FIRST STEP IN PRODUCING VDISP IS HALF=WAVE RECTIFICATION, USING PRIMAR= 
ILY THE NEGATIVE PORTION OF AC, BY ELECTROLYTIC CAPACITORS C101/1 aND C101/2, 
AND DIODES 0000/6 AND 0000/7, AS WELL AS 0000/5. AS SHOWN IN THE FIGURE 
BELOW, DURING THE POSITIVE WAVE, CURRENT FLOWS AS INDICATED THROUGH DIODES 
DOOO/5 AND 0000/6 TO CHARGE ELECTROLYTIC CAPACITOR C101/1: 


[TRANSEORMERI 
| LANGFORMER (уз 


20029 || 


RII5711 TI 


POSITIVE PORTION ОЕ АС 


CI0I/! +50 VOLTS 
2660 (NL 
ს ს. Й 
-50 VOLTS 


DURING THE NEGATIVE WAVE OF АС, CURRENT FLOWS AS FOLLOWS: THROUGH DIODE 
DOOO/7, THUS CHARGING CAPACITOR C101/2 (VOLTAGE LEVELING) AND THROUGH RE= 
SISTOR R107 TO THE BASE OF TRANSISTOR T5. REMEMBER THAT THIS IS DURING THE 
NEGATIVE WAVE, CAPACITOR C101/1 WILL DISCHARGE, IN EFFECT CHARGING C101/2 
AND AT THE SAME TIME PRODUCING A NEGATIVE VOLTAGE AT T5 (IN REFERENCE TO 
VGG). THE NEGATIVE VOLTAGE AT THE ANODE OF THE ZENER DIODE 0009 WOULD BE 
APPROXIMATELY —55 VDC, BUT BECAUSE OF THE VOLTAGE DROP ACROSS THE ZENER 
DIODE, AND THE VOLTAGE REGULATION OF T5 wITH REFERENCE TO THE ZENER, THE 
RESULTING VOLTAGE (VDISP) IS APPROXIMATELY —20.0 VDC. 


TRANSFORMER! 
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TO THIS POINT WE HAVE INTRODUCED AN AC VOLTAGE TO THE FILAMENT: FIL4 AND FIL5. Bv 
INTRODUCING A CENTER-TAP BETWEEN FIL4 AND FIL5, AND THEN CONNECTING THIS CENTER- 
ТАР TO A NEGATIVE VOLTAGE SOURCE, THE АС vOLTAGE IS SHIFTED NEGATIVE AND, AT THE 
SAME TIME, REFERENCED TO THE CONTROLLED VOLTAGES OF THE MACHINE. 

THE CONNECTION TO VDISP IS THROUGH А 5.1 VOLT ZENER DIODE, SO THE NEGATIVE SHIFT 
Is 20.0 (VDISP), Less 5.1 (THE ZENER DIODE), OR 14.9 VoLTS SHIFT (NEGATIVE). THE RE— 
SULT IS SHOWN IN THE ACCOMPANYING GRAPHS, А5 EXPLAINED ON PAGES 24 AND 25, PROPER 
OPERATION OF THE DISPLAY REQUIRES THAT THE FILAMENT BE NEGATIVE. 

VGG 15 ZERO VOLTS (SYSTEM GROUND): IN REFERENCE то VGG, THE FILAMENT'S 3.8 VOLTS 


АС 15 ALL NEGATIVE; COMPARED TO VDISP ІТ IS POSITIVE. 


volts volts 
VSS AC filament voltage 
referenced to VDISP 
via diode 0049 
VGG VGG TIME 
(0 VDC] 


(0 VDC) 


Unreferenced AC 


filament voltage -14.9 


VDISP 


|сом ACLOI 


(40029 


ТІ 
ыы 
_ 
C 
x 
VGG (O V.DC.) 


VOISP 


0000/7 


сол 


FIL4 


FILS 
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REVIEW THE FIGURES ON PAGE 25. WITH ALL OF THESE VOLTAGES PRESENT, THE SCAN ОҒ A 
CHARACTER IS AS FOLLOWS: "REST" voLTAGE IS VDISP FoR BOTH THE GRID AND THE SEGMENTS; 
ELECTRONS WILL NOT FLOW FROM THE FILAMENT TO THE SEGMENTS BECAUSE BOTH THE GRID 
AND THE SEGMENTS ARE "МОРЕ NEGATIVE" THAN THE FILAMENT. ІНЕ CHARACTER REMAINS DARK, 
AS THE DISPLAY IS SCANNED, THE CHARACTER GRIDS ARE SEQUENTIALLY SWITCHED FROM 
VDISP ro VSS (THE OUTPUT VOLTAGE OF THE MOS DEVICES) AND BACK TO VDISP. 

HOWEVER, IF A CHARACTER IS TO BE FORMED, THE SEGMENTS FOR THAT CHARACTER ARE 
ALSO SWITCHED FROM VDISP то VSS. WHEN THIS HAPPENS THE GRID AND SEGMENTS ARE VERY 
POSITIVE IN REFERENCE TO THE FILAMENT, AND THE CHARACTER WILL LIGHT BECAUSE ELEC- 
TRONS CAN FLOW FROM THE FILAMENT TO THE SEGMENTS. ІТ IS TO MAKE THE CHARACTERS 


TURN OFF COMPLETELY THAT THE "REST" voLTAGE (VDISP) 16 МОРЕ NEGATIVE THAN THE 


FILAMENT. 
VSS 
(910 Vo ლლ იი. SS 
VGG PS 
(О VoLTs) 165696959666 
THIS POTENTIAL ENSURES 
{LIGHTING OF THE 
Фф 
СНАРАСТЕВ 
ACLO3P 
(-14.9 VDC) 
THIS POTENTIAL ENSURES 
COMPLETE TURN-OFF OF 
үрІ5Р 55 THE CHARACTER 


(-20.0 vpc 6 
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THE FOURTH CIRCUIT TURNS OFF THE DISPLAY WHILE THE CALCULATOR IS PRINTING. 
THIS PREVENTS ELECTRONIC "NOISE" IN THE DISPLAY, WHICH COULD BE DISTRACTING 
TO THE OPERATOR. 

PIN 38 of THE CPU IS THE PRINT ON-OFF SIGNAL; ITS RELATIONSHIP TO THE PRINTER 
HAS BEEN DISCUSSED ALREADY. PIN 38 ALSO CONTROLS THE CIRCUIT WHICH TURNS OFF 
THE DISPLAY DURING PRINTING, AS FOLLOWS: 

As PIN 38 GOES HIGH (TO VSS), THE +10 VDC WILL TURN ON TRANSISTOR 17; T7 WILL 
THEN TURN OFF TRANSISTOR Тб. WHEN Тб IS OFF, VDISP IS NO LONGER PRESENT АТ 
THE CENTER-TAP OF THE FILAMENT VOLTAGE. IN FACT, BECAUSE OF THE CONNECTION 
THROUGH RESISTOR R145/2, THE CENTER-TAP (ACLO3) FLOATS UP TO VSS. THE RESULT 
IS THAT THE FILAMENT IS NO LONGER REFERENCED TO A NEGATIVE VOLTAGE, BUT 
RATHER TO A POSITIVE VOLTAGE. IF YOU FOLLOWED THE EXPLANATION OF THE DISPLAY, 


IT SHOULD BE CLEAR THAT THE DISPLAY CANNOT OPERATE IF THE FILAMENT IS 
REFERENCED TO A POSITIVE VOLTAGE, 


VGG (0 V.D.C.) 


RI29/1 


OONO GTA Qi N — 


RII5/9 


AT THE CONCLUSION OF THE PRINT CYCLE, РІМ 58 DROPS LOW AGAIN; T7 TURNS OFF, 
WHICH TURNS ON Тб, ALLOWING THE NEGATIVE REFERENCE TO REACH THE СЕМТЕВ-ТАР 
ONCE MORE. THE DISPLAY OPERATES NORMALLY AGAIN. 


VGG (0 V.D.C.) 


RI29/1 
VDISP 


T7 wawas 


о @ Ñ+ O OQ p O m-— 


RI45/2 
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Н.Е.О. 
PROCEDURES 


THIS PORTION OF THE TECHNICAL MANUAL CONTAINS ALL FACETS OF R.E.D. AND ALL РЕ- 
MAINING ELECTRONIC REPAIRS TO BE PERFORMED BY THE TECHNICIAN. 

WITH THE INTRODUCTION ОЕ LOGOS 43/45PD, д NEW CONCEPT HAS BEEN ADDED TO THE 
R.E.D. PROCEDURE. THE R.E.D. TECHNICIAN WILL NOT ONLY LOCATE AND REPLACE FAULTY 
DISCRETE COMPONENTS, BUT IC AND MOS DEVICES AS WELL. THIS IS POSSIBLE WITHOUT THE 
USE OF AN OSCILLOSCOPE BECAUSE OF AN EXTENSIVE FAULT-FINDING GUIDE, LOCATED IN 
THIS PORTION OF THE MANUAL. THIS FAULT=FINDING GUIDE WILL ALLOW THE TECHNICIAN ТО 
REPLACE THE MOST PROBABLE FAULTY COMPONENT FIRST, ACCORDING TO THE MALFUNCTIONS 


OBSERVED BY THE TECHNICIAN, 


AFTER PERFORMING THE GENERAL TEST AND A FAILURE OCCURS, IT IS ALWAYS ADVISABLE TO 


CHECK THE VOLTAGES VCF, VSS, VPR Амо VDISP as ом PAGES 28 AND 29. 
FAULT IS FOUND IN ONE OF THESE, THEN CONSULT THE PORTION OF THE FAULT=FINDING 


GUIDE PERTAINING TO THE POWER SUPPLY, POWER=ON INITIALIZE AND MOTOR CIRCUITS. 


WHEN THE PRINT IS FAULTY ALWAYS CHECK THE ADJUSTMENTS OF THE PRINTER AND BE SURE 
THEY ARE CORRECT BEFORE PROCEEDING TO THE ELECTRONIC FAULT=FINDING GUIDE. THESE 


ADJUSTMENTS ARE COVERED ON PAGES 19 THROUGH 23. 


IF ALL OF THE POWER CIRCUITS ARE WITHIN THE PRESCRIBED LIMITS, THEN PROCEED TO 


THE PORTION OF THE FAULT=FINDING GUIDE PERTAINING TO THE MOS AND IC DEVICES. 


APPROACH 


1. EXAMINE THE BOARD FOR ANY OBVIOUS DEFECTS SUCH AS BROKEN COMPONENTS OR COLD 


SOLDER JOINTS OR BURNT OR DISCOLORED DEVICES OR COMPONENTS. 


2. AFTER PRELIMINARY OBSERVATION, INSTALL EXTENSION CABLES (Р 42). CONNECT TO THE 


E.C.U. AND A TEST MACHINE, AND FOLLOW THE DIAGNOSTIC PROCEDURE ON PAGE 26. 


5. ТЕ NO FAILURE IS OBSERVED AFTER FOLLOWING THE DIAGNOSTIC PROCEDURE, REPEAT 
THE PROCEDURE. IF NO FAILURE OCCURS AFTER THE SECOND PERFORMANCE, THE E.C.U. MUST 


BE CONSIDERED GOOD, AND RETURNED TO STOCK. 
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POWER SUPPLY FAULTS: VCF (+22 то +58 VDC) 


DEFECT PROBABLE CAUSE 


VCF 15 O VDC NO AC LINE VOLTAGE TO TRANSFORMER; 
FUSE BLOWN; 
TRANSFORMER FAULTY; 


LM342/10 FAULTY. 


VCF LESS THAN +22 VDC, LM342/10 FAULTY; 
1М542/10 IS HOT SHORT BETWEEN VSS АМО \/СС. 


VCF LESS THAN +22 VDC, TRANSFORMER FAULTY; 
LM342/10 15 COLD RECTIFIER DIODE(S) 0000/1, 0000/2, 
0000/5 ов DOOO/4 FAULTY. 


POWER SUPPLY FAULTS: VSS (+10 VDC) 


DEFECT PROBABLE CAUSE 


VSS 1s O To +7 VDC LM342/10 FAULTY; 
SHORT BETWEEN VSS AND VGG. 


VSS мове THAN +12 VDC LM342/10 FAULTY. 


PowER=ON INITIALIZE 
POWER SUPPLY FAULTS: PO.. (+10 VDC) 


DEFECT PROBABLE CAUSE 


Р.0.І. 15 +10 VDC 

(T1 READS +10 VDC АТ 
COLLECTOR WITH MACHINE 
ON; SHOULD READ О VDC) 


TRANSISTOR Т1 FAULTY; 
DIODE DO29 oPEN; 
CAPACITOR C205 SHORTED. 


OTHER POWER SUPPLY FAULTS 


DEFECT PROBABLE CAUSE 


FUSE BLOWS FREQUENTLY RECTIFIER DIODE(S) 0000/1, 0000/2, 
DOOO/3 ов 0000/4 FAULTY; 
SHORT BETWEEN VSS АМО VGG; 
SHORT BETWEEN VPR AND VGG; 
SHORT BETWEEN VCF AND VGG. 


TRANSFORMER MAKES RECTIFIER DIODE(S) DOOO/1, DOOO/2, 
EXCESSIVE NOISE 0000/5 ов DOOO/4 SHORTED; 
1М542/10 FAULTY. 
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MOTOR CIRCUIT FAULTS: VPR (+18 VDC) 


DURING THE FAULT ANALYSIS, IF THE TECHNICIAN DETERMINES THAT THE FAULT IS IN THE 
MOTOR CIRCUIT, FIRST RE-CHECK VSS (+10 VDC) то BE CERTAIN THAT THE MOS pEvICES 
ARE RECEIVING THE REQUIRED VOLTAGE TO ACTIVATE THE MOTOR CIRCUIT. 

THE MOTOR CIRCUIT IS TURNED ON AND OFF BY THE CPU MOS DEVICE; THUS IT IS 
LOGICAL TO CHECK ITS OUTPUT FIRST. [Е ITS OUTPUT IS CORRECT PER THE FOLLOWING 
TABLE, THEN THE OUTPUT OF THE ІС DRIVERS SHOULD BE CHECKED. [Е THIS IS CORRECT, 
THEN THE FAULT IS IN THE DISCRETE CIRCUITRY OF THE MOTOR CIRCUIT. 


TABLE OF MOTOR CIRCUIT FAULTS 


CORRECT VOLTAGE OF SIGNAL 


SIGNAL 


PROBABLE 


LOCATION; 


STEP TO BE FAULTY 

1 PRINT CPU MOS PIN 58 +10 VDC O VDC 
ON-OFF 

2 PRINT 2005/2 PIN 7 *10 VDC O VDC 
ON-OFF 

5 MOTNP 2005/2 PIN 10 0 VDC +54 VDC 

4 MOTN 2005/2 {PINS 11, 12 %18 VDC 0 VDC 

5 VCF T4 EMITTER +30 VDC +34 VDC 

6 w T4 COLLECTOR +50 VDC O VDC 

7 н T4 BASE +30 VDC +34 VDC 


% FOLLOW THESE STEPS IN THE SEQUENCE PRESENTED. 
OTHER MOTOR CIRCUIT FAULTS 


VPR rS HIGH DIODE DO19 oPEN; 


TRANSISTOR T5 FAULTY. 


VPR IS LOW DIODE 0019 SHORTED; 


RESISTOR(S) R145, R137, R129 oR R124 SHORTED; 
BDX33 FAULTY. 


ELECTRONIC DISPLAY FAULTS 


C101/1 OPEN DISPLAY WEAK 
C101/2 OPEN DISPLAY FLICKERS 
DOOO/6 OPEN DISPLAY WEAK 
DOOO/7 OPEN DISPLAY WEAK 
0009 OPEN VDISP ==30 VDC; 
WILL CAUSE QUICK FAILURE 
NO DISPLAY 


0049 OPEN 


DOOO/6 SHORT 
0000/7 SHORT 
0009 SHORT 
DO49 SHORT 
FIL4/5 орем% 


DISPLAY 
DISPLAY 
DISPLAY WEAK 
DISPLAY FLICKERS 
NO DISPLAY 


WEAK 
WEAK 


* CONTINUITY CHECK OF FIL4 AND FIL5 
64 ON TUBE SHOULD READ 25 TO 55 OHMS. 


ARA ZA О 


CPU MOS DEVICE FAULTS 


PIN FAULT 
1 NO EFFECT 
2 NON-PRINT, ACC, PROG FAIL 
5 7,8,9,0, 00, 000, ©, CE:CA keys; DECIMAL Ф Н, D FAIL 
4 A, X,, Фувт„смт, T2, S2 KEYS; DECIMAL Ф +, 4, б FAIL 
5 =, +1,-1,11,51,R, GM,*2, -2 KEYS; DECIMAL 6 2, 6, Н FAIL 
6 1, 2, 5, 4, 5, 6, (=) kevs; DECIMAL Ф +, FL FAIL 
7 NO PRINT ІМ 5TH AND 6TH POSITIONS 
8 NO PRINT IN 7TH AND 8TH POSITIONS 
9 NO DP SEGMENTS; NO PRINT IN 9TH AND 10TH POSITIONS 
10 NO EFFECT 
11 NO EFFECT 
14 МО ЕЕЕЕСТ 
12 ALL FUNCTIONS CONFUSED, INTERMITTENT DISPLAY 
14 NO б SEGMENTS, NO PRINT IN 11ТН AND 12TH POSITIONS 
15 мо Е SEGMENTS, NO PRINT IN 13TH AND 14TH POSITIONS 
16 NO E SEGMENTS, NO PRINT IN 15TH AND 16TH POSITIONS 
17 NO D SEGMENTS, NO PRINT IN 17TH AND 18TH POSITIONS 
18 NO С SEGMENTS, NO PRINT IN 19TH AND 20TH POSITIONS 
19 NO B SEGMENTS, NO PRINT IN ÓRD AND 4TH POSITIONS 
20 NO А SEGMENTS, NO PRINT IN 15Т AND 2ND POSITIONS 
21 NO EFFECT 
22 NO DISPLAY IN 15Т POSITION; Å, =, 7 KEYS FAIL 
23 NO DISPLAY ІМ 2ND POSITION; 1, 8, X, +1 KEYS FAIL 
24. NO DISPLAY IN Эвр POSITION; 2, 9, Т-,-1 KEYS FAIL 
25 NO DISPLAY IN 4TH POSITION; 5, O, %, T1 KEYS FAIL; EXTRA 
CHARACTER IN 7TH POSITION OF DISPLAY 
26 NO DISPLAY IN 5TH POSITION; 4, OO, 51, GT KEYS FAIL; 
PRINT/NON=PRINT SELECTOR FAILS IN NON=PRINT POSITION 
27 NO DISPLAY IN 6TH POSITION; 5, OOO, К, CNT KEYS FAIL; 
(L45PD oNLv) PROG POSITION FAILS; СЕ:СА DOES NOT CLEAR 
28 NO DISPLAY IN 7TH POSITION; 6, Э, й, см КЕУЗ РАТЬ; 
ACC (ACCUMULATE) POSITION FAILS 
29 NO DISPLAY IN 8TH POSITION; (=), +2, T2, СЕ:СА KEYS FAIL; 
К/О @ 9 POSITION FAILS 
50 NO DISPLAY IN 9TH POSITION; -2, 52 КЕҮ5 FAIL; R/O @ 5 FAILS 
51 NO DISPLAY IN 10TH POSITION; ALL DECIMAL POSITIONS = ZERO 
22 NO DISPLAY IN 11ТН POSITION 
55 NO DISPLAY IN 12TH POSITION 
54. NO DISPLAY ІМ 15ТН POSITION 
35 PRINTER RUNS CONTINUOUSLY, NO PRINT 
56 PRINTER RUNS CONTINUOUSLY, NO PRINT 
57 PRINTER RUNS CONTINUOUSLYy NO PRINT 
58 MACHINE DEAD 
59 MACHINE DEAD 
40 ENTIRE DISPLAY LIT; MACHINE MAY PRINT NONSENSE DOTS 
41 MACHINE DEAD 
42 PRINTER RUNS CONTINUOUSLY, NO PRINT 
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COLD SOLDER JOINTS 


OCCURING AT JUMPER WIRES 
(REFER TO E.C.U. LAYOUT) 


PRINTER RUNS CONTINUOUSLY, NO PRINT 
J7 NO PRINT IN 7TH AND 8TH POSITIONS 


98 NO PRINT IN DTH AND 6TH POSITIONS 

J9 MACHINE DEAD (PRINTER MAY MOVE SLIGHTLY) 
J10 NO DISPLAY IN 5TH POSITION 

J11 NO DISPLAY IN 2ND POSITION 

J12 NO DISPLAY IN 5TH POSITION 

215 NO DISPLAY ІМ бТН POSITION 

J14 NO DISPLAY IN 4TH POSITION 

915 NO DISPLAY IN 3RD POSITION 


DISPLAY IN 1ST POSITION 


J17 NO E SEGMENTS IN ANY POSITION 

J18 NO F SEGMENTS IN ANY POSITION 

J19 PRINTER RUNS CONTINUOUSLY, NO PRINT 
221 PRINTER RUNS CONTINUOUSLY, NO PRINT 
J22 NO DISPLAY IN 12TH POSITION 

425 NO DISPLAY IN 13TH POSITION 

J24 MACHINE DEAD 

J25 PRINTER RUNS CONTINUOUSLY, NO PRINT 


J26 MACHINE DEAD 


NO С SEGMENTS IN ANY POSITION 


J29 NO DISPLAY IN 11ТН POSITION 

250 МО б SEGMENTS IN АМҮ POSITION 

251 NO D SEGMENTS ІМ ANY POSITION 

252 MACHINE DEAD 

J55 MACHINE DEAD 

254 МО DECIMAL POINT ІМ ANY POSITION 
935 PRINTER RUNS CONTINUOUSLY, мо PRINT 
956 PRINTER RUNS CONTINUOUSLY, NO PRINT 
J57 NO DISPLAY IN 7TH POSITION 


MACHINE DEAD 


J40 MACHINE DEAD 

J41 NO B SEGMENTS IN ANY POSITION 

J42 MACHINE DEAD 

J43 NO PRINT IN 3RD AND 4TH POSITIONS: 
J44 MACHINE DEAD 

J45 PRINTER RUNS CONTINUOUSLY, NO PRINT 
J46 NO PRINT IN 17TH AND 18TH POSITIONS 


NO PRINT IN 1ST AND. ND POSITIONS 
NO PRINT IN 13TH AND 14TH POSITIONS 


PRINTER RUNS CONTINUOUSLY, NO PRINT 
NO DISPLAY IN ANY POSITION (FILAMENT) 


J51 NO PRINT IN 7TH AND 8TH POSITIONS 
J52 NO PRINT IN 5TH AND 6TH POSITIONS 
455 NO EFFECT 


J54 MACHINE DEAD 

285 MACHINE DEAD 

J56 PRINTER RUNS TOO FAST, PRINT QUALITY POOR 
497 NO EFFECT (GROUND CONTACT POINT) 
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| GENEHAL TEST 
LOGOS 43 


Begin Test with selectors set at: PRINT, АСС, В/О 50, DEC =+ 


machine ON 0,00 С 
თაი...“ 
818181818181 +118 481 818 181.84 +1 


+18 181 818 181.81 Е! 
| ERROR — [overflow 


“„ iinespace 
СЕ:СА +1 
კ“ ERROR [overflow 
2 іпезрасе 


11пезрасе 


СЕ: СА 1118 151 818 15 i] auto accum 
ооо |1апезрасе 
70707070707 +1] 707 070 707.07 + 


207 070 707.07 11| auto accum 


[= |11пезрасе 


ст 
9 
| ERROR [overflow 
_ ]4inespace 
CE:CA GT no accum 


123,456, GT 789 +1 123,456783 +1| GT, 2nd dec. ignored 
Tl auto accum 
+ |result rounded down 


/V 423.45 გ 
= 441,14 
-12, 34 „| auto accum 
“9, 99 až 
4 |result rounded down 
0.1 Е 


171213 


så 


ж 


11пезрасе 
R/O=9, DEC=2 145 
-12 


425.00 + 
=42, ÜQ = 
-12,09 T | normal roundoff 
-12.10 ЕМ parametric round 
TR| result rounded up 
1.00 + 
9,00 = 
0.44 Т | normal roundoff 
0.10 FY] parametric round 
¿R| result rounded down 
ACC=off,DEC=D СЕ:СА СЕ: САБ gc | reset 


linespace 


R/O = 5 1 


о 
Шым 


9 4.04.1427 D 
DAYS 


358 + 
44.45.1977 


ლ 
з 


4 
"d 
Le 


linespace 


N 


DEC = H ° 


DEC = FL, АСС = ОМ å 
4 
7 
DEC = 6 
DEC = 4, R/O = 9 GT 
DEC = 2 
27 
161 
225 
ст 


I L 


ШШ 


e 

Cn 

^ 

— 

+. 

һә 

со м 
Cn 

^4 

-+ m 
+. м 

ჩა |. (ო 
42|n | ·I. 2 


r 29, UG T 

«. 31, UU 

е «ОО +1 
11пезрасе 


12.40,00 TI 
16,01.00 TO 
35.31.00 +1 
11пезрасе 


e 
e 
tJ 
ce 
pu 
-4 
№ 


1іпеѕрасе 


e 


linespace 


auto accum 
linespace 


га 
Må 
Cn | Cn] со 
in 


e i 
“JID 7. 
— Гин| —] ^J 
ва Cr] kal +. 
un cur 
та -4 + 
sv 


-. 


CI L 
CI II - 

Ка + 

«ғ, 


[rounded result 
0141 ЕЕегепсе 
+ |result rounded 


l 
e 
c 


JI 


~à | >> 
(ილ 
eT 
— 
in 
4 
tnd 


я OG FT|rounded result 


difference 
T |result rounded 
recalled 
| Шіпезрасе 
27.00 M 
161,00 = 
220.55 Т 
221.00 ЕТ 
TRÍ|Iresult rounded 
221.00 а 
225.00 
а auto accum 
1.81 ал 
т 
4,00 5 


result rounded 


linespace 
4.00 x 
4,00 + 
4,00 а 
400,00 Т 
400,00 F 

linespace 
400,00 x 
400,00 + 
400,00 % 
40 000,00 T 
20 000,00 КЪ 


е, 
= 


11пезрасе 


о 
о 


down 


up 


up 


up 
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123 +1 


CNT 
CNT 


GT Т1 


-. 
с 
Ct 
4- 


— 
мімім 
I ART NIPA 


= 
C 
4- 
= 


=à 
e 
e 
4- 
- 


== 


z362, ПП EĻ rounded ota 


|, 0 RD 


ТП. E 


auto average 
linespace 


Ci 


773.00 

40 773.00 ЕТ 
| A 
| [| linespace 


rounded total 


ШЕТІ 


_ е => F 2. 


I 2 [| 


rounded" total 


| iinespace — _ 


„”·” LLL 81S Un s 
| 22 აას!) І 
26-58 60 | _ 
263,08 ЕТ | rounded total 
< | result rounded up 


espace 


х = Shaded area L45PD ONLY. 
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АСС = ОЕЕ СЕ:СА СЕ:СА o, 00 с 


23 
56 


14 
25 


PRINT=0ff, DEC=0 456 


'” ს" [Hnmespace 
X X 


--1 
+1 


14005 
11 U s. 


350,00 T 


| [linespace 
+] 456 [display only 
--1 207936 display oniy 


+2 display only 
t2 display only 
T display only 

FEET NEUESTE S 


END OF TEST 
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